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[OrFic1at Notice. } 
NEW ENGLAND ASSOCIATION OF GAS ENGINEERS, 





The Annual Meeting of the Association will be held at Young’s Hotel, 
Boston, on the 18th and 19th days of February, commencing at 10 o’clock, 
on Wednesday forenoon, February 18th. 

Members intending to propose to the Association the names of applicants 
for membership are requested to send the same to the Secretary at least one 
day before the meetiag. 

The Directors will meet at the same place, on the evening of Feb. 17th, 
at 8o’clock. Papers to be read before the Association should be forwarded 
to the Secretary, in season to be presented by him to the Directors at that 
meeting for their approval, Gzo, B. Nzan, 

Boston, Jan. 24th, 1880. Secretary, 


GAS MATTERS IN NEW YORK. 





The nine-day’s wonder of the Edison Lamp seems to have had its day, 
and now very little is heard of it, except an occasional short paragraph, 
either of promise or fun, in the daily papers, from which it would appear 
that the ‘‘ perfect lamp ” requires some further modification to make it just 
what is needed to supplant gas. In the meanwhile, there are some whispers 
in the street to the effect that some of the gas companies, at least, are not 
entirely satisfied with the present low price of gas. Two of the companies 
have declared dividends ; but probably not from earnings during the past 
six months, but more likely from surplus on hand before the extreme reduc- 
tion in price, or from funds derived from some other source. Certainly, no 
company with astock capitals such as the New York companies have can be 
expected to earn and pay any dividend while selling gas at 75 cents to $1.50 
per thousand. As to the policy of paying a dividend when it was not earn- 
ed—we question the advisability of it. If it was a good thing to have a 
moderate surplus when good prices prevailed, it certainly seems to be a bet- 
ter thing to have it during a fight. There are one or two things that are 
quite encouraging in the situation to-day. The New York Mutual Com- 
pany have called meetings of its stockholders for the purpose of securing a 
reduction in the capital stock of that company from five to three million 
dollars ; and as it is understood that a very large majority of the stockhold- 
ers are in favor of the reduction, it will probably be done, although, at this 
moment, we are not aware that all the details are arranged. Thisis a noble 
example, and we wish that the lead taken in this matter may be followed by 
many other companies who would seem to have a capital out of proportion 
to the business they are doing. A moderate capital is an absolute necessity 
in order to sell gas cheaply and make a fair profit, and cheap and good gas 
is what the consumer demands, while a fair profit on investment is what the 
stockholder is justly entitled to, 

The Municipal Company, on the other hand, have called a meeting for 
the purpose of increasing their capital stock from two to three millions, 
This is said to be necessary‘for purposes of extension, Subsequently to the 
issue of the call for the above meeting, av explosion or accident occurred at 
the works of the Knickerbocker Company, Second avenue and Ninety-ninth 
street, and connections were made with the mains of the Municipal Com- 
pany for the purpose of getting a supply for at least a part of the Knicker- 
bocker’s consumers, 

The damage done by the explosion at the Knickerbocker’s works is vari- 
ously stated, all definite information being withheld by the company. The 
fact of their getting a partial supply, at least, outside, however, is undoubt- 
ed; and another thing which transpired a few days later would seem to in- 
dicate that the damage was considerable—and that is that the Knickerbock- 


er company is reported to have sold out entirely to the Municipal Company, 
If this is so it is another step in the right direction, for it practically con- 
solidates two of the existing companies. The terms of the purchase are not 
made public ; but it is a clever move on the part of the Municipal Com- 
pany whether they continue the war of prices or not. The property and 
franchises are valuable, and it is not to be supposed that more was paid for 
them than they are worth. It simplifies the problem of ultimate amalga- 
mation inasmuch as there is one less company to negotiate. It is to be sin- 
cerely hoped that further amalgamation will follow, and that the business 
will be placed in the hands of one organization, with less capital than is 
already represented by the stock of the various companies ; and that, satis- 
fied with dividends of ten per cent., the price of gas will yield that, and 
keep all the works and plant in thorough order, This once done, opposition 





will cease and mutual benefit accrue to all, 
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{From the London “ Journal of Gas Lighting.”) 
Gas Engines. 





Sir—I have just learned that a letter of mine, on ‘‘ Gas Engines,” appear- 
ed in the last number of Engineering. As the subject is interesting to gas 
co.’s, and is treated in a novel way, perhaps you would find room for it in the 
Journal, It is a subject to which I may return, taking up the economical 
part of it. Denny Lane. 

Cork Gas Consumers Company, Jan. 13, 1880. 


To the Editor of Engineering. 

Sir—In all industries which require a small amount of motive power, the 
use of the gas engine is extending day by day. The fact that it is ready at 
& moment’s notice without the delay caused by lighting fires or getting up 
steam, or the expense of keeping up the pressure during intervals of work, 
the small amount of attendance which it requires, and its immunity from 
danger of explosion, are some of the reasons that specially recommend it, 
On the other hand, it has not been long enough in use to enable practical 
men to decide on its probable durability, and the high temperature at which 
it works makes considerable doubt be entertained upon this point. In some 
kinds of engine the slide valve seems to undergo rapid deterioration. In 
some of the latter patterns, however, it is said that the valve is maintained 
at so low a temperature that no apprehension need be entertained upon this 
point. Again, up to the present the price charged for gas engines has been 
rather high, but competition will doubtless remedy this objection, and, ia- 
deed, of late some engines which have not as yet fully come into the market 
are advertised at prices remarkably low. If these engines are good they will 
be sold largely, not only for manufacturing but domestic purposes, and the 
pumping of water, the cleaning of cutlery and plate, -the polishing of boots 
and shoes, etc., will ere long, not only in hotels, but even in private houses 
be performed by this handy and cheap ‘slave of the lamp.” 

My object in writing to you at present is to call the attention of your 
readers to the relative efficiency of the heat employed in the gas engine as 
compared with the steam engine. 

All your readers are, of course, aware of the meaning of the mechanical 
equivalent of heat, or the quantity of dynamic energy that is equal toa 
thermal unit. I will employ the English mechanical unit—viz., a foot pound, 
or the quantity of work employed in raising 1 lb. 1 foot vertically, and the 
English thermal unit, or the quantity of heat which is sufficient to raise 1 
lb. of water 1°F. I will ca‘l the first foot-pounds, and the second 0. 

The mechanical equivalent of heat, as experimentally determined by Dr. 
" Joule, and theoretically calculated by others, is 1 0722 foot-pounds, that 
is to say, that if all the heat in one 0 unit were converted into work, this 
work would be equal to 772 foot-pounds ; or 772 foot-pounds, if converted 
into heat, will produce one 0. 

The large unit employed by engineers—viz., the horse power, is 33,000 
foot-pounds, and therefore the thermal equivalent of the amount of work is 
33,000 x 60 
————__—__=2563 0, or 2563 heat units are converted in producing 1 horse 

772 4 
power. 

It is calculated that good coal by its combustion generates 14,000 0. If 
all the heat could be converted into work, it would thus require only 
he lb., or about one-sixth of a pound of coal to maintain 1-horse 
14,000 
power for an hour. 

We know that the best compound condensing engines use 2 lbs. of coal, 
a good ordinary condensing engine uses 5 lbs:, and small high-pressure 
engines from 4 lbs. to 10 lbs,, and even more, per hour. It must be remem- 
bered that when the work is interrupted at night and at meal times, a con- 
siderable quantity of fuel is used in getting up and maiutaing steam. 

The economical result may be summed up as follows : Engines using the 
quantities of coal enumerated below, convert into work the following per- 
centage of the total heat of combustion : 

Engines using 2 lbs. per horse power convert 9.0 per cent. 
3 Z 3 9.0 27 
4.5 
3.6 
3.0 


2.6 
2.3 


2.0 

10 1.8 
Let us now take the use of the gas engine. I will give four examples, 

taking the maker’s statement as to the consumption of gas : 

” cubic feet per hour, 


© OID OF» 


io sé 


IIL. Not condensing..... 15 
IV, Condensing . 10 cubic feet, and 12 gallons of water. 


There is considerable variation in the quality of coal gas. The higher 
the illuminating power, the higher also the heating power ; but the latter 
quality increases in a less ratio than the former. For example, caunel gas 
of 26 candles is, for supplying light, 75 per cent. better than ordinary 15 
candle coal gas, but some recent experiments show it only about 23 per cent. 
better for heating purposes. 

Cannel gas of 33 candles, although 120 per cent. better for lighting than 
the first, is only about 50 per cent. better for heating. 

In order to fix on some standard, I will take ordinary coal gas of, say, 16- 
candle power, such as is supplied in London, The heating power of coal 
gas has been variously estimated as under— 

M. Morin, 696 0; Dr. Letheby, 650 0; Mr. Evans, 650 0; Mr. Goddard, 
652 0; Mr. A. G. V. Harcourt, 756 0. 

T am inclined to think that the latter estimate is nearer the average than 
the others. I will, however, assume 700 0, being the mean between the 
extremes given ebove, We, therefore, see that the gas engines mentioned 
above should develop by the combustion of gas— 


OE Se eee ee LE @ | | GS arenne =14,000 0 
PG Bs OMG BUN oscesesas (2. See =10,500 0 
ET Sein cas 2G0ss oreneee 0 Fi sis Sao = 7,000 0 


If all the heat of combustion of 1 cubic foot of gas were converted into 


ry, 





work, one horse power would require only =3.66 cubic feet per hour. 


500 
If we do as before, and divide 2563 0 by each of these numbers, we get 


the following results— 





2,563 
i CE he es occ ave akan ac duc chphiss ccd = 183 
14,000 
OO OS | a ra eee = 244 
NS. 55k SEM oe hoG exe ki oso ohio ase Wh a ee be = .366 


Or, in other words, the percentage of the heat combustion converted into 
work is as follows— 

No. 1 gas engine converts 

Nos. 11. and IIL. gas engines convert 

No. IV. gas engine converts..............000 
If we contras* these percentages with those already given for the steam- 
engine, we find that No. I. converts into useful effect twice as much of the 
heat as the best steam engine, six times as much as a good condensing en- 
gine, and eleven times as much ws small high prossure engines commonly 
employ. No IV. is said to turn into useful effect four, twelve and twenty- 
three times as much heat respectively as the three classes of steam-engines 
referred to. 

These results seem remarkable for a machine which I may say, as com- 
pared with steam engine, is almost in its infancy, and it is almost possible 
that some special qualities of gas will hereafter be manufactured, at a low 
cost, for the production of heat and motive power. If such be the case the 
province of the gas engine will be far extended. 

I will not at present go into the question of cost, but a friend of mine has 


“ce 


see ee ee eee 


| remarked that a very important social change may arise from perfecting the 


gasengine. If the production of motive power on a smali scale can be 
made economical, the small manufacturer may be able to compete with the 
great millowner, and the productions of the country may to a great extent 
come from men and women and children associated in families, and not 
from ‘‘ hands” crowded together in great factories, 

Cork, Jan. 5, 1880. Denny Lane. 

A correspondent has expressed his opinion that no gas engine has worked 
with so low a consumption as 10 cubic feet. I have given only the manu- 
facturers statements. Allowing even 20 feet consumption, which has cer- 
tainly been proved, the gas engine converts twice as much as the best steam 
engine and ten times as much as some small ones, If, as is frequently the 
case, the gas engine is tested by the friction brake, and the steam engine by 
the indicator, the former is unfairly over weighted to the extent of 20 or 25 
per cent. . 


Cork, Jan, 22, 1880. Denny Lane. 








Two Gas Companies Untrep.—The Municipal Gas Light Company, of 
this city, has purchased the property and franchises of the Knickerbocker 
Gas Light Company, which has mains in that portion of the city north of 
Thirty-fourth street, and a franchise to lay pipes anywhere in the city. The 
sale was consummated last week. The Knickerbocker Gas Light Company 
was an outgrowth of the old Union Company, which was sold under fore- 
closure of mortgage six or seven years ago, after beginning the building of 
works at Second avenue and East Ninety-ninth street. For several years 
the company did nothing, not even laying a main ; but in June, 1878, cer- 
tain capitalists of this city took hold of the Knickerbocker Company, and 
William A. Stevens, as president, was placed in charge of the completion of 
the work.—New York Zribune, Feb. 11th. 











1er 
ter 
ras 


nt, 


an 
he 
ed 


to 


ret 


he 
n- 
ly 
y- 
es 


n- 
le 
Ww 
ne 


as 


be 
he 
nt 
ot 


Te 


he 
"Y 


Feb. 16, 1880. 





American Gas Light Fournal, 75 








On Water Gas from Coal and Petroleum. 





Irs Catortrric ENERGY AND INTENSITY AS COMPARED WITH SIEMENS’ 
Gas AND COAL, 


By Herman Haupt, C.E., Honorary Member of the Club. 





[The following is a paper read before the Engineers’ Club of Philadelphia 
on January 3d, by Gen Herman Haupt, which is kindly furnished us for 


publication. As this article starts from a standpoint somewhat different | 
from the usual one, we trust that it will receive careful consideration and | 


be fully discussed in these columns.—Epb. } 


Is it possible to increase the calorific power of coal by converting it 
into water gas? This possibility is very generally denied, and the reason 
assigned is that no greater calorific power can be developed in the reunion 
of elements than was exerted in effecting their dissociation. 

Conceding the truth of this position, the answer is simply that it does not 
in any manner express the conditions of the question, 

Suppose that two elements, the union of which is accompanied by a cer- 
tain degree of calorific energy, shall have been dissociated by an application 
of force, the energy of reunion of the same elements may not, and probably 
will not, exceed the force exerted in the separation, 

But suppose there is no reunion of the same elements, but that each of 
the separated elements forms a new union with two foreign elements, or 
with two new and different equivalents of a single element. Will there not 
be two operations, each developing an amount of energy equivalent to that 
which would attend the reunion of the two elements originally dissociated, 
and thus double the calorific development ? 

This is precisely the condition of things which exists in the case of water 
gas. Carbon, at a proper temperature, decomposes steam, with formation 
of equal volumes of carbonic oxide and hydrogen, each of these volumes 
requiring precisely the same amount of oxygen and developing the same 
number of heat units in combustion. 

Now, it is conceded that if the dissociated hydrogen and oxygen are re- 
united, a degree of calorific energy will be developed not greater than was 
exerted in effecting their separation ; but it must be remembered that there 
is another and equal volume of combustible gas, carbonic oxide, which re- 
quires another equal volume of oxygen supplied by air, which costs 
nothing, und in the union develops the same number of heat units as in 
the combustion of the hydrogen. Must not the theoretical calorific power, 


_ therefore, be doubled ? 


It will be interesting to pursue this investigation further, and compare 
the number of calorific units required to effect the dissociation of water by 
means of carbon with the number of units developed by reunion or combus- 
tion of the liberated hydrogen. 

The calorific energy communicated to 1 lb. of carbon and 14 lbs. of water 
must be sufficient— 

1st. ‘To overcome the latent heat of carbon. 

2d. To raise the temperature of the carbon to 2250°. 

8d. To raise 1.5 lbs. of water vapor to 2250°. 

The latent heat of carbon. One ponnd of carbon uniting with two equiv- 
alents, 23 lbs., of oxygen, and burned to carbonic acid, develops 14,500 
units. One pound of carbon in carbonic oxide, uniting with one equivalent, 
1} lbs. oxygen, develops 10,204 units. The difference is 4296 unite, which 
represents the calorific energy of the union of 1 lb. solid carbon and one 
equivalent of oxygen. 

It appears, therefore, that one pound of carbon, in the form of gas, 
uniting with one equivalent of oxygen, develops 10,204 units, but one pound 
of solid carbon uniting with an equal quantity of oxygen develops only 
4296 units. 

The difference, 5908 units, is expended in effecting the change of cén- 
dition, and becomes latent, the latent heat of carbon being six times that of 
steam. 

To raise one pound of carbon to 2250°, the specific heat of carbon being 
.2411, will require .2411 x 2250°=540 units. One pound of carbon requires 
1; pounds oxygen, and 1} pounds oxygen unite with .166 pound hydrogen, 
and the heat units developed in the combustion of one pound hydrogen, 
less the latent heat of steam, will be 53,800, available for calorific power. 

1} Ibs. oxygen ++ .166 Ib. hydrogen = 1.5 Ibs, water. 

To convert 1} Ibs. water into steam requires 1449 units, 

To raise 1} lbs. of steam to 2250° requires 1067 units, the specific heat of 
steam being .474. 

The sum of these units, which expresses the calorific energy expended 
upon the material, not allowing for losses by radiation, is— 


Dimtees DORk OL CUBUOI. oo ccd oo his ks ccc ue'e 5908 units, 
To raise 1 lb. of carbon to 2250°............. 540 < 
To convert 1} lbs. of water into steam........ 1249 ‘ 
To raise the steam to 2250°.................. 1067 * 
Total calorific energy expended...... 8974 *«§ 


The hydrogen liberated is .166 lb., and the available units developed in 
its combustion, after allowance for latent heat, are 53,800 x .166=8932 ; so 
that the energy of reunion is, as was to have been expected, equal to the 
calorific power expended in dissociation. 

But it must be observed that the hydrogen does not unite with the oxy- 
gen which it had given up to the carbon, but with a new equivalent of 
oxygen furnished without cost from the atmosphere, and the carbonic oxide 
takes another equivalent of oxygen from the atmosphere, and in burping to 
carbonic acid develops as many additional units as the hydrogen ; so that 
the hydrogen and carbonic oxide from one pound of carbon in water gas 
would develop about 18,000 units, while under the most favorable circum- 
stances, as in generating steam, solid coal does not generally furnish more 
than 9000 units per pound, 

A simple illustration of the calorific power of water gas, as compared with 
the hydrogen and carbon of its constituents, can be given thus: 1 lb. of 
hydrogen unites with 8 lbs, of oxygen, forming 9 lbs. of water, and devel- 
ops in combustion 62,200 units. 

By contact with carbon at a proper temperature the 8 lbs, of oxygen unite 
with 6 lbs. of carbon, forming 14 lbs. of carbonic oxide, which develops 
4443 units per pound, or a total of 62,200 units. 

The water formula is H,O and carbon ©. Dissociation produces H, and 

C.O. By taking oxygen from the atmosph€re it becomes— 
H.+-0, which develops 62,200 units, 
and C.0.-+-O, which develops 62.200 units. 
And the combustion of the two gases develops twice the 62,200 units of the 
original H,O, or 124,400 units. 

The carbon used in the production of the water gas was 6 lbs,, and 
the maximum calorific energy of combustion of carbon theoretically would 
be 14,300 units per pound, or 85,800 units for 6 lbs., which is greatly 
below the 124,400 units theoretically developed in the combustion of the 
gases, 

For all operations requiring high temperature, the differences are much 
greater in favor of water gas, both as regards quantity and intensity of cal- 
orific power utilized. 

Dr. Prideaux has stated that at very high temperatures, as at the welding 
heat of iron, only one sixty-fourth of the theoretical calorific power of the 
coal is utilized. 

These remarks are applicable only to a theoretically pure water gas com- 
posed of equal volumes hydrogen of and carbonic oxide, Such a gas cannot 
be produced practically in furnaces or cupolas, which is the ordinary mode 
of making water gas, and for two reasons, viz. : 

1st. The introduction of air to secure the combustion of the coal neces- 
sary adulterates the gas with a large percentage of nitrogen. 

2d. The direct contact of steam with the incandescent coal where there is 
no external application of heat, necessarily reduces the temperature and 
causes the formation of carbonic acid instead of carbonic oxide, 

To correct an erroneous impression as to the temperature at which egrbonic 
acid is formed, it is proper to state that vapor of water is dissociated by heat 
alone at a temperature of about 4500° Fahrenheit, and carbonic acid at a 
temperature of about one half, or 2200°. Consequently carbonic acid can 
not be formed, nor, if previously formed, can it continue to exist at this 
temperature. It follows, therefore, as a necessary consequence, from these 
positions, that a pure water gas, free from nitrogen and carbonic acid, can 
only be produced in close retorts, the temperature of which must be main- 
tained with uniformity above 2000°, and this last condition requires that the 
gas itself, under constant volume and pressure, should be used as fuel, 
which is, moreover, the most economical arrangement possible. 

Certain interesting facts in connection with the dissociation of aqueous 
vapor and the calorific power of carbon should be noted in this connection. 





The calorific power of carbon is given at........ 14,500 units, 
lf to this be added the latent heat of carbon..... 5,908 * 
CE 0a ad ccbig Cass (ake EWA ntenp ese 20,408 “ 


which represents the total theoretical calorific power of solid carbon. 


We have seen that 6 lbs, of carbon converted into water gas develops in 
combustion 124,400 units, which is 20,733 units per pound ; so that by con- 
verting solid carbon into water gas the combustion develops the full theor- 
etical power of the fuel, including the 6000 units rendered latent in effecting 
the change of condition from the solid to the gaseous state. 

The elements of water are dissociated by heat alone at a temperature of 
about 4500°, but in the presence of carbon the dissociation is effected at 
one-half this temperature, and at about the same temperature carbonic acid 
is dissociated and cannot exist as such ; so that the affinity of oxygen and 
carbon accomplished a result which, without the presence of carbon, would 
require 2200° of increased temperature, 

In this connection a very interesting fact can be demonstrated, which is, 
that aithough in the presence of carbon the vapor of water is dissociated 





at a temperature only half as intense as is required by heat alone, 
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yet the calorific energy required to effect the separation is precisely the 
same in both cases. 


Dissociation of Vapor of Water. 


H:O is dissociated by heat alone at 4500° F. 


In contact with C, at about half, or 


One pound of carbon requires 1} Ibs. of water to furnish oxygen for con- 
version to carbonic oxide. To raise 1} lbs. of water from 60° to 4500° 
requires calorific units as follows: 

From 60° to 212°==152° : 152. x 1g=..........000 
There become latent in conversion of water into 


228 units, 


From 212° to 4500°—4288° 
Specific heat of vapor, .474; and .474x4288x1}= 3654 ‘ 





Heat units required to dissociate 14 lbs. H,V= 5331 “ 


In contact with carbon, 1} lbs. water raised to 2250°, by calculation sim- 
ilar to the above, will be found to require 3126 units, And the pound of 
carbon will require to raise temperature to 2250° (the specific heat being 
IOS 66 in sans ch ens éoinhevnnecaeimalt 543 units, 

To convert 1 Ib. solid carbon into gas (latent heat) 5908 * 
Add heat required to raise water to 2250°......... 3126‘ 


9597 “ 

But one pound of carbon, in uniting with 1} lbs. of oxygen to form car- 
bonic oxide, develops 4300 units, which must be placed to the credit of the 
account, leaving 5277, which is practically equal to the calorific power 
required to dissociated H.O by heat alone, with double the temperature as 
shown above. 


Comparison of Water Gas With Siemens’ Gas. 


If the oxygen required for the conversion of carbon into carbonic oxide 
be derived from air instead of water, the results are widely different, 

The carbonic oxide from the same weight of carbon will, of course, be 
equal in volume, and will possess the same calorific energy as in water gas, 
but instead of being re-inforced by the liberated hydrogen, which doubles 
its power, it is diluted and burdened by the released nitrogen, which robs 
it of a large proportion of its calorific power, as will be shown. 

One pound of carbon unites with 1} lbs. of oxygen, producing 2} Ibs. 
carbonic oxide, and develops in combustion 2} x4300=10,033 units. One 
and a third pounds of oxyyen taken from the air liberates 1} x 77+-23=4.5 
pounds of nitrogen, nearly, and this nitrogen, adding to the weight of the 
products of combustion, diminishes largely both the intensity of combus- 
tion and the calorific power of the gas. But this statement is entirely too 
favorable, and does not fully exhibit the waste of energy from the produc- 
tion of Siemens’ gas. 

Siemgns’ gas is produced in furnaces to which air is admitted, and this 
air supplies the oxygen required for the production of the carbonic oxide. 
It necessarily follows that there is a loss of heat by escape through the 
flues of the furnace and by radiation, which has been estimated at from 25 
to 50 per cent. If this loss be estimated at only 25 per cent. it will leave 
75 per cent. of the fuel to be converted into gas. 

In w report of Dr. Moore, dated January 22, 1878, the composition of 
Siemens’ gas is given : 


SRS CSS os cS abe as dade bud ooe Oba gee 0.7140 
INL 6540S 0s ce oesw'es thkeatunee 0.1053 
MED. 6b ch GS abode ccs ccebcoebes 0.1752 
Sees ov etuacsedube\<tse seveee 0.0055 


Heat units utilized, 993 per pound. 


From each pound of carbon deduct 25 per cent. loss ; there will remain 
75 per cent. converted into gas. The percentage of carbonic acid is .1053, 
and as each pound of carbonic acid contains 27 per cent. of carbon, the 
carbon rendered useless by conversion into carbonic oxide will be 1053 x .27 
=.0284. The carbon contained in the carbonic oxide is 43 per cent. There- 
fore, .1752 x .43=.0753. The percentage of carbon lost by conversion into 
carbonic acid is .0284 x 100+-.1037=27, leaving 73 per cent. of gaseous car- 
bon capable of being utilized. j 

If, then, 25 per cent. of the carbon in the furnace be lost through the 
chimney and by radiation, and 73 per cent. only of the remainder is capable 
of being utilized in gas, the proportion utilized in each pound will be .55. 
Seventeen and a half pounds of carbonic oxide in Siemens’ gas carries with 
it 824 lbs. of gases which are neither combustible nor supporters of com- 
bustion ; therefore the .55 of a pound of carbon representing 1.28 Ibs. 
carbonic oxide must carry with it 6 Ibs. of useless gasses. 

In the combustion of 1.28 lbs. of carbonic oxide .73 lbs. of oxygen are 
required ; and assuming that no more air is supplied than the exact amount 
which will suffice to furnish the oxygen, the quantity of air will be 
73 x 100+-23=3.17 lbs. 


It appears, therefore, that 1 pound of carbon in a Siemens’ furnace will 
furnish, after deducting losses, 1.28 pounds of carbonic oxide, carrying 
with it 6 pounds of nitrogen and carbonic acid, and requiring for combus- 
tion 3.17 pounds of air—making the total weight of the products of com- 
bustion 10.45 pounds. 

If the carbonic oxide is to be used for heating other substances at a 
temperature of 2000°, the quantity of heat availabte fur this purpose from 
1 pound of coal can be determined as follows: 1 pound of coal yields, after 
deducting losses as above stated, 1.28 pounds carbonic oxide ; 1.28 pounds 
carbonic oxide develops 1.28 x 4300=5504 units. The specific heat of the 
gases being .23 on an average, 10.45 x .23 x 2000°=4807, leaving only the 
difference, or 697 units, avai:able for doing work at the assumed tempera- 
ture of 2000°. 

Notwithstanding the fact that the theoretical calorific power of carbon is 
14,300 units, and that only 697 units, or 5 per cent., would appear from 
these figures to be utilized at a temperature of 2000°, the use of this gas is 
known to be more economical than the direct use of solid coal in metal- 
lurgy, a fact which is due to the more advantageous application of gaseous 
fuel. 

Compare these results with those produced from the combustion of an 
equal quantity, 1 pound, of carbon converted into water gas. One pound 
of carbon produces 2} pounds of carbonic oxide and .166 of hydrogen. 

The combustion of these gases requires 2.666 pounds of oxygen, furnished 
by 114 pounds of air. 


The products of combustion are— 
3.66 pounds of carbonic acid.............. specific heat, .2479 


1.5 pounds vapor of water............... ” .4740 
2.85 pounds nitrogen................0005: “ -2440 


To raise these products of combustion to a temperature of 2000° requires 
7539 units. The units developed by the combustion of one pound of car- 
bon in water gas is 


2.33 pounds carbonic oxide x 4300.................6. 10,033 








.166 pound hydrogen, less latent heat of steam....... 9,000 
19,033 
Deduct 20 per cent. required for fuel..........-.-.... 3,800 
15,233 

Units required to raise temperature of products of com- 
ee re a8 5 A 6 ERE SR SH 7,539 
Leaves available for work above 2000°................ 7,694 


As the number of units of heat available for work with the Siemens’ gas 
from one pound of carbon at the same temperature, 2000°, was 697, it ap- 
pears that the surplus calorific power above 2000° derived from a given 
weight of carbon converted into pure water gas should be eleven times as 
great a&that of an equal weight of coal in Siemens’ gas. At higher tem- 
peratures, as at a welding heat, the differences will be still greater. 

It is this surplus calorific power above 2000° that constitutes the chief 
efficacy of fuel where high heats are required, and while it is impossible to 
secure a high heat with a fuel of low power, it is always possible with a fuel 
of high power, by reducing quantity in proportion to work to be done, to 
obtain any desired temperature below the maximum, and without waste by 
dilution with incombustible gases. 


Comparative Intensities of Combustion. 


It is usual to estimate the intensity of combustion by dividing the num- 
ber of heat units developed per pound of combustible by the total weight 
of the products of combustion multiplied by their specific heat ; but Mr, 
J. P. Gill has shown that such computations are erroneous, except in cases 
where the fuel is burned without doing any work. Where work is done, 
as in heating other bodies, the temperature is reduced, as the divisor must 
be increased by adding the product of the weight of the body heated into 
its specific heat. 
The intensity of combustion of coal, Siemens’ gas and water gas will be 
compared in two ways ; first, by assuming that the fuel is burned and no 
work done, and, second, that the work of one pound of combustible is to 
heat one pound of water or its equivalent, 9 pounds of iron, the specific heat 
of iron being one-ninth that of water, nearly. 
It will also be assumad that solid carbon requires for complete com- 
bustion double the quantity of air necessary to furnish the oxygen for 
chemical combination, while gaseous fuel can be consumed with very little 
excess, 

One pound of carbon requires 23 pounds of oxygen, which are con- 
tained in 11,6 pounds of air without excess, or 23.2 pounds with allow- 
ance. 


The specific heat of air is .2377, and ,2377 x 23. 2e85.52. 
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one pound of carbon develops 14,300 units, 
14300 
Then 





=2400° when doing no work, 


14300 
and ————-=2190° when heating one ponnd of water. 
1+-5.52 


ne pound of Siemens’ gas, according to Prof. Moore, develops 996 units, 
onsists of 18 per cent. carbonic oxide and 82 per cent. carbonic acid 
nitrogen. .18 carbonic oxide requires .18 x4+7=.1 pound of oxygen 
ained in .43 pounds of air. 

be weight of the products of combustion will be 1.43 pounds, the aver- 
specific heat 23 and the product 1.43 x .28=.329. The temperature of 
pustion heating one pound of water will be 996+1+.329=—749°, and 
pmperature, if no work be done, 996+-329=3000°. 


Intensity of Combustion of Water Gas. 


ater gas contains by weight 6.66 per cent. of hydrogen and 93,8 
cent. of carbonic oxide. One pound of hydrogen requires eight 
bhds of oxygen ; .0666 pound requires .5228 pound of oxygen. The 
ht of the resulting vapor is .6 pound, the specific heat .474, and the 
uct .6 x .474=, 2844, 

he pound of carbonic oxide requires for combustion 4-+7 of a pound of 
pen ; .9304 pound requires .5334 pounds. The weight of the product 
be 1.4668 pounds. The specific heat of carbonic acid is .217, and 
68 x .217=.3183. The whole quantity of oxygen in combustion was 
62 pounds, and the nitrogen mixed with it was 1.0662 x 77+23=3.57 
nds, The specific heat of nitrogen is .2438, and the product 3 57x 
8=.87. The sum of these products, .284443183-+-.87=1.47. 

he heat units developed in the combustion of one pound of pure water 
after deducting for the latent heat of the steam prodnced by the hydro- 
combustions, is 7645 units. 

p, if one pound of gas is used to heat one pound of water, the tem- 
EEG Gi cdsivteadasnbncasay ses 7645 -+-(1+-1.47) =3100° 

7645 +-1.47=5200° 

he comparative intensities of combustion, therefore, when one pound of 
bustible is employed to heat one pound of water or nine pounds of iron 


Wye— 
ESERIES Ae eve) Sane RR aa Ye 2190° 
MN i i 5 al ach hr aca \oinidimiinas’ eon’ 4.0 Spe 749° 
EET Ra ae 8100° 

nd when burned without work the comparison stands— 
VES acsees s Phere RES EL PRN 2400° 
NN Rees ee 3000° 
Water gas...... Be Hie UPAR 5200° 


is to be observed that there are no reliable instrumental means of 
tically determining very high temperatures, and all the theoretical 
putations are based on the hypothesis that the specific heat of bodies 
tins constant, It is an established fact, however, that specific heats are 
pble, and the law of variation has been determined only within narrow 
ts and for a few substances. The specific heat of iron at 500° is differ- 
from its specific heat below 212° 

recent paper submitted to the French Academy of Sciences by M. Violle 
8 that the specific heat of iridium increases regularly with the tempera- 
, and gives 1950° OC. of the air thermometer as the point of fusion, The 
ific heat of gold varies up to 600°, and then gradually increases toward 
point of fusion, 1038° C. 

is probable that the increase of specific heat with increase of tempera- 
is general, if not universal, with all refractory bodies, and this fact 
s to impair confidence in the method of determining temperatures by 
ging a heated ball of platinum or other substance in water and noting 
rise of temperature which it causes. If the specific heat at high tem- 
tures is increased, the ordinary computation would give a result in 
8s of the true degree, as the specific heat is a factor in the divisor. 

bother interesting comparison may be given. Siemens’ gas develops 
vailable units per pound, and one pound of coal produces five pounds 
us ; therefore, 

1 lb. of carbon in Siemens’ gas furnishes calorific power, 4980 units, 

1 Ib, es in coal utilized in evaporating water.... 9000 

1 Ib, ve in water gas furnishes................. 15238 *“ 
deducting the gas required for fuel. 

te above calorific power can only be approximately utilized at low tem- 
ture, and as the temperature increases the differences are greatly more 
Vor of the fuel of highest power. 

must be observed, also, that it is only at very low temperatures that so 
® a portion of the calorific power of solid carbon as 9000 units can be 
ed, ‘With exceptionally perfect apparatus and good firing it is claimed 
12 pounds of water have been eyaporated at 212° with one pound of 





, 
combustible. 





This gives over 11,000 units out of a theoretical maximum of 
14,300, but in metallurgy only a small percentage of this theoretical power 
can be utilized. 

From notes taken of statements of prominent iron and steel manufacturers 
during a recent uisit to Pittsburg, it appears— 


Puddling requires one pound of fine coal t» one pound of iron. To heat 
one pound of iron to 2700°F. requires 300 units. The proportion of calor- 
ific power of coal utilized is in this case 1 to 40, or 2} per cent. Another 


manufacturer uses 40 bushels of coal to puddle one ton. The proportion 
here is 1 to 56, or less than 2 per cent. In heating iron for spike mill the 
proportion utilized was 1 to 30, or over 3 per cent. In blast furnace, heated 
to 3600°, the proportion was 1 to 45, or 2} per cent. 

Natural gas is used at the Etna and Sligo works. 

The president of the gas line states that 3500 cu, ft. of gas are equivalent 
to 35 bushels of coal. 


The calorific units in one cu. ft. of coal gas are......... 557 
” " of water gas are....... 427 
” ” < of natural gas are...... 500 
“ “ 35 bushels of coal................ 35,000,000 


“ce “ce 


3500 cu. ft. of natural gas........ 1,750,000 


From which, if the statement be correct, it follows that a ‘riven amount of 
calorific power in the form of gas is twenty times as efficient in heating iron 
as an equal number of units in solid coal. 

It is claimed that, notwithstanding the great waste in heating the nitro- 
gen and carbonic acid of Siemens’ gas, that its use saves two-thirds of the 
fuel as compared with coal in steel works. 

It follows, from these facts and figures, that if water gas can be produced 
conveniently and cheaply it would be greatly superior to any other com- 
bustible, except, perhaps, natural gas, in all the essentials of quantity and 
intensity of heat and in economy of fuel. This result has been accomplished, 
and the plan for its utilization is of a very inexpensive character as com- 
pared with that which is in general use. 

Water gas manufactured in cupolas and furnaces is now used successfully 
in Europe in metallurgy. The defects of this system have already been 
stated. It is simply impossible to obtain a uniform result with varying con- 
ditions ; the furnaces must be heated by the admission of air, which intro- 
duces nitrogen, and unless the temperature is high, carbonic acid, instead 
of carbonic oxide, will be produced. 

Carbonic acid, being dissociated at 2200°, cannot exist at or above that 
temperature ; but when steam is admitted to a furnace it soon extinguishes 
the fire, and tesis made in 1877 by Dr. Cresson, of Philadelphia, of numer- 
ous samples of so-called water gas, proved that there was no water gas in 
any of them, the heat of the furnace not having been sufficient to decomposé 
steam. Gill’s patents cover the only successful apparatus for producing 
water gas, by decomposing superheated steam in retorts from which air 
is excluded, and maintaining a uniform temperature around the retorts 
sufficient to prevent the formation of carbonic acid by using the water gas 
itself as a fuel. 

The most perfect system possible would be to generate the gas in retorts, 
using the gas itself as fuel, and supplying the carbon in fiuid or vapor. 
Wher: pipe lines to the seaboard furnish cheap petroleum for fuel, this 
system can be carried out in its perfection. With regular feed of steam and 
hydrocarban vapor, and uniform temperature from a gas fire, the produc- 
tion would be constant and the composition invariable. The labor of the 
retort house would be reduced to almost nothing; the feed, when once 
regulated, would require no changes, and no purification of the gas would 
be needed even for illuminating purposes. 


i 
Water Gas from Petroleum, using Gas as a Fuel. 


Suppose crude petroleum be used instead of coal in the retorts, what will 
be the result as regards economy and character of the product ? 

Sixteen pounds carbon and 24 pounds of water produce 1000 cubic feet 
of water gas. 

If carbon is furnished by petroleum, an additional quantity of hydrogen 
will be liberated. 

The composition of light crude petroleum from Pennsylvania is—carbon, 
82; hydrogen, 14.8; oxygen, 3.2. 

The oxygen, 3.2, would neutralize 3.2+-9=0.36 of hydrogen, and leave 
14.8—0.36=14.44 hydrogen. 

The proportion of hydrogen with 16 pounds carbon is 82:16::4,44:2.82 
and 2.82 x 190=536 cubic feet. 


Sixteen pounds carbon and 24 pounds water give— 


O7:O4 Wes GAEDOMIO OREO. 0.5 oc. ci ccc hee encies 523 eu. ft. 
DA Ms oo os cece ccc cccccievcccccses 508 
AGd 2.82 hydrogen ...,......,..0ccccccseccesceecees 536“ 
42.82 1567 ‘“ 
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Hydrogen by weight, 12.8 per cent ; carbonic oxide, 87.2 per cent. 


Ss volume 66.6 a * * 33.3 m! 
Cane RE NE DOING. o.oo 5 0s 50 sos edn cbc vtbnsy ve 36.5 
RRR IE. inde Pace cons dasedinene 45 sheen 364 


If 16 pounds of carbon are contained in 1567 cubic feet of gas, the quan- 
tity of carbon in 1000 cubic feet will be 10.2, and if 82 pounds carbon are 
contained in 100 pounds of petroleum, the quantity of petroleum to furnish 
10.2 pounds or 1000 cubic feet of gas will be 12.4 pounds, and at 6} pounds 
to the gallon this will be a little less than 2 gallons. 

Oil at 23 cents per gallon will be 105 cents per barrel, and with pipe lines 
for transportation this will be a fair price. 

At this price the petroleum for 1000 eubic feet of gas will cost 9 cents, or, 
allowing for gas for fuel, 6} cents. 


The calorific power of this gas, allowing for latent heat of steam, 


FS u's <> ces 355 ¥oneks vases 6,784 units. 
FD TO oo 040 Fie Hite Med 3628s a8 3,767 
10,551 


Water gas from coal, at 4 cents per 1000 cubic feet, contains, after de- 
ducting for latent heat of steam, 7577 units, and in proportion to calorific 
power is equivalent to petroleum gas at 5} cents, so that petroleum gas 
would appear to be 4 of a cent per 1000 feet more expensive, but consider- 
ing the fact that petroleum can be fed continuously without opening the 
retorts, that the changes of temperature and production of carbonic acid 
can be avoided or greatly lessened, and the higher calorific power will also 
give higher intensity in doing work, the actual economy may be in favor 
of petroleum water gas at $1.05 per barrel, as compared with coal water gas 
a $3 per ton. 

It has been seen that 12.4 pounds petroleum will produce 1000 cubic feet 
of gas. After allowing for the oxygen there will be 10.168 pounds carbon 
and 1.8 hydrogen, having a theoretical calorific power of 240,783 units. 
The 1600 cubic feet of gas, weighing 27.3 pounds, at 10,557 units to the 
pound, will develop 288,042 units, and additional calorific power having 
been contributed by the hydrogen of the decomposed steam. 


Intensity of Combustion of Petroleum Water Gas. 


It has been shown that one pound of gas contains .128 hydrogen and .87 
carbonic oxide. .128 pound hydrogen requires .128 x 8=1.024 pounds 
oxygen, furnished by 1.024 x 100+-23—4.4 pounds of air, carrying 3.376 
pounds nitrogen. 

The products of this combustion are 1.152 pounds vapor of water, specific 
heat .474, and 3.376 pounds nitrogen, specific heat .244. 

.872 pound carbonic oxide requires for combustion .872 x 4-7 =.512 pound 
oxygen, contained in 2.2 pounds of air, carrying 1.688 pounds nitrogen. 

The products of combustion multiplied by specific heats are— 


1.152 pounds water vapor x .474..... ................ .546 
5.064 pounds nitrogen x .244........ ................ 1,236 
1.384 pounds carbonic acid x .2164................... 299 
7.600 2.081 


One pound of this gas develops 10,551 units, and if burned in just 
sufficient air to furnish oxygen, the temperature would be 10,551--2.081— 
5070°. 

If one pound of gas be required to heat one pound of water, or 9 pounds 
iron, the temperature would then be 10,551+-3.081=3420°. 


Water Gas from Naphtha. 


If naphtha be used instead of petroleum, the quantity of hydrogen will 
be further increased. The specific gravity of the gas will be reduced, and 
also the percentage of carbonic oxide. 

If a spirit be used having a boiling point 126° F., composition C,,H,, (old 
style), percentages 71.74 carbon and 28,26 hydrogen, the quantity of hydro- 
gen combined with 16 pounds carbon and liberated in the formation of 
water gas would be 71.74 : 16 : : 28.26: 6.2, and 6.2x 190=1178 cubic feet. 

The water gas formed from the sixteen pounds carbon is as previously 
found— 


37.34 pounds carbonic oxide................. 524 cubic feet. 
2.66 pounds hydrogen............... potted 508 “ 
6.20 pounds hydrogen from nephtha......... 1178 ae 

a ND oi i nnncs dhe sds so 42 0de0%e 2209 


Proportion of hydrogen by weight, 19.2, carbonic oxide, 80,8 


- “5 by volume, 76.3, ts « <2y 
Ca NN NR oa ig ooo ole SSG ee nck soc cae uae 48.0 
PP a AU os ob ne Wadd es oes oceans cs catses ete 277 
Calorific power per pound, less latent heat........ 18,700 units, 





Water Gas by the Lowe, Strong, and other Furnace or Cupola Processes, 


It is impossible to give with any accuracy the composition of this gas, for 
the very obvious reason that it has no uniform composition. Where steam 
is admitted to a furnace containing heated coal, the effect is to reduce the 
temperature, and in a short time to extinguish combustion. In no two suc- 
cessive minutes can the product be the same. 

Reference has already been made to the report of Dr. C. M. Cresson, of 
Philadelphia, who analyzed samples of water gas, so called, taken from the 
premises of consumers in Trenton, Manayunk. and Columbia, in which no 
water gas was found ; but Prof. Moore gives an analysis of a sample which, 
in the pamphlets issued by parties interested in the Lowe and Strong pro- 
cesses, may be considered a favorable presentation. This report gives the 
analysis as follows: 


 SOOPEOTUTE TT ETE E TT TTL Te ee .0174 
ES SOE TT POPE EEE ee eee .0637 
PP STE Tri Pit tier ie ted .0880 
eS SESE LTO ETT ETT EET ET 7097 
PI aos cupes sin divle bes ssinsescee dace sctme 0747 
Ser ree ree 0465 


Eighty-two per cent. of these gases are combustible ; the balance, 18 per 
cent,, are not only incapable of burning or of supporting combustion, but 
diminish the heating power of the combustible gases. The hydrogen is 
only 7} per cent. by weight, while in the Gill gas, from naphtha, the pro- 
portion is 19.2 per cent. 

Even with these drawbacks the Strong water gas is greatly superior in 
calorific power and intensity to the Siemens’ gas, but the Gill water gas 
is superior to the Lowe and S:srong, and costs only half as much when 
produced from anthracite coal, or coke, and water with the gas itself as 
fuel. 

Gill Hydrogen Gas. 


All gas produced either wholly or partially from the decomposition of 
water are called water gases, and when coal or coke are used to effect the 
decomposition, the resulting gas, if pure, consists of equal volumes of car- 
bonic oxide and of hydrogen. 

Where the carbon required to effect the decomposition of the water is 
supplied by naphtha or petroleum, the proportion of hydrogen is increased 
and the carbonic oxide is diminished. 

Although an eminent chemist declared, in a report made in 1877, “ there 
is no known practical method of removing carbonic oxide from illuminat- 
ing gas,” J. P. Gill had, before this time, discovered and patented 
processes for removing the whole or any portion of the carbonic oxide, and 
of replacing it by an equal volume of hydrogen, so that the resulting gas 
could be absolutely or commercially pure hydrogen, or could contain such 
portion of hydrocarbon or carbonic oxide as would give a proper specific 
gravity for use for illuminating purposes, both specific gravity and candle 
power being controllable at pleasure. The additional cost of removing the 


}earbonic oxide entirely is covered by about four cents per thousand cubic 


feet, but the entire removal for most purposes is neither necessary nor 
desirable. 








Gas and Gas Making.--II. 





By L, P. Gratacap, Ph. B, 
The Process. 


‘The manufacture of gas involves two steps—first, the generation of the 
gas, and, second, its purification, And whereas the first depends largely 
upon the raw material worked, viz., the coal, both as to the properties and 
volume of the gas obtained, the second is under the manufacturer’s control 
—is, indeed, the direct application of methods and apparatus to accomplish 
a known result, which is more or less perfect according to the adequacy of 
the means employed. Heat is the means employed’ to form and expel gas 
from coals, and cannel and caking bituminous coal forms the material 
usually expected to yield it. These minerals yield, upon the application of 
heat, x large volume of gas, tar, and ammoniacal liquors, which, separately 
collected, form three commercial products, variously related in quantity and 
quality, according to the conditions of heat under which they are made. 

The familiar experiment of luting a perforated lid upon a small porcelain 
crucible, in which is placed a fragment of these cvals, exposing the vessel to 
a naked flame, and lighting the current of volatile bodies which issues from 
the aperature, and becomes visible as a wisp of flame, exactly illustrates the 
process in use upon a practical scale in our gas houses. The small crucible 
is replaced by banks of clay and iron retorts, so built over and around a 
central fire as to receive its heat most advantageously ; the fragment of coal, 
by charges of 200 lbs. of coal; the aperature, by ascension pipes, which 
conduct the gases from the mouths of the retorts up to one general recept- 
acle, where the mixed products from the entire bank eommingle ; the lid, 
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by an iron mouthpiece screwed tightly on by a threaded handle ; and luted 
by lead films or a cement of mortar and fire clay; the naked flame, by a 
grate fire plied constantly with coke, and kept in such a vigorous combus- 
tion’ as to raise the heat of the retort up to 2200° F. These retorts, almost 
universally made of clay, are © shaped, are some seven feet long, and are 
arranged in tiers through the length of the retort house, inclosed in a wall 
of brick, szrmounted by a line of pipes which connect with them and collect 
their individual yields of tar, gas, and ammonia water into the hydraulic 
main, the common reservoir into which all these conduits dip, Each set of 
five or seven retorts is heated by a single fire of coke, except where the 
Siemens regenerating furnace is used, whereby one centre of consumption 
may heat 128 retorts, provided its heat is distributed by means of regenera- 
tive chambers beneath each bench of eight retorts. As their contents 
become exhausted they are charged by the workmen with additional coal, 
by means of long, trough-shaped scoops of iron, which are filled with coal 
and thrust into them with remarkable dexterity aud precision, then over- 
turned and withdrawn, and the covers sealed on before the volumes of gas 
which burst out from the hissing piles are lost, either by escape or ignition. 
The discussion of the load of coal sealed up within this narrow chamber and 
dissolved by the power of heat into such various elements is of the greatest 
interest, and to the engineer in its practical, and to the chemist in its theor- 
etical bearings, offers equal and paramount attractions. 


We may reasonably expect to find in the gases evolved those very gases 
occluded in the coal as it lies in coal seams, which have been produced by a 
process of slow combustion or distillatiou, and which have been expelled 
from natural coals at a temperature of 100° C., by Mr. J. W. Thomas, upon 
their exhaustion in vacuo, viz., carbonic oxide, carbonic acid, marsh gas, 
ethane, quartane, oxygen and nitrogen, And, in reality these are all pres- 
ent in the crude gas, except that the paraffine gases, ethane and quartane, 
are largely replaced by olefiant gas and olefines, upon whose illuminating 
power the gas-maker relies for the efficiency of his light, and which may be 
formed de novo in the process of distillation, or reformed by the decomposi- 
tion of those higher, more complex hydrocarbons. Besides these there are, 
in fact, a number of other luminants of a high gravity formed in the distil- 
lation, diluents or non-luminous gases, and, as every element is set free, 
and in its escape forms those unions which its affiities prompt, a great 
number of impurities. In short, the original coal is broken up by the dis- 
associating power of a high heat, which, besides effecting the mechanical 
liberation of its component atoms and molecular groups, imparts to these 
nascent bodies a chemical activity and sympathy which converts the retort 
into a laboratory, where an elaborate series of syntheses and reductions are 
taking place, with an intensity, rapidity, and complexity of which only the 
extraordinary lists of products obtained in the gas, ammonia water, and tar 
can suggest an adequate conception. Thus the constituents of the gas 
alone, and its impurities, as given by Dr. Chandler, make a formidable array: 


LTuminants. 
Paraffines, Acetylene, Diphenyl, 
Propyl, Valylene (?) Anthracene, 
Alcohol radicals, Benzole, Pyrene, 
Olefiant gas, Toluol vapors, Chrysene, 
Propene, Phenylene, Phenol. 
Butene, Cinnamene, 
Olefines, Naphthalene, 
Diluents, 
Hydrogen, Marsh gas, Carbonic oxide. 
Impurities 
Sulphureted hydrogen, Ammonium sulphocyanide, 
Ammonium sulphydrate, Ammonium cyanide, 
Bisulphide of carbon, Ammonium mono-carbonate, 
Oxysulphide of carbon, Carbonic acid, 
Sulphurous acid, Nitrogen, 
Mercaptan, Oxygen, 
Sulphur bases, Water. 


The question instantly occurs, To what extent can the gas engineer mod- 
ify the results obtained in the retort, and in what way? There can, of 
course, be no direct interference with the inevitable assortment of bodies 
produced by the distillation of coal ; but that assortment can be quantita- 
tively influenced by the engineer’s control over the heat, the analytical 
agency which dissipates the atomic household known as coal, and permits 
the erratic affinities of its parts an undisturbed action. With a high heat 
he can produce more gas of a thinner character, and less illuminating 
power, but composed of more inflammable and higher heating gases, as 
hydrogen and marsh gas. The hydrocarbons which form the light-giving 
element of the gas are destroyed by simplification, i. e,, division, or their 
carbon lost by deposition in the form of graphite upon the sides of the re- 


would condense after sublimation are unable to withstand the molecular 
agitation produced by the high heats, and fall apart into simpler and 
gaseous forms, and thus the gas volume is increased by a redistillation of 
these tarry bodies, otherwise lost in the hydraulic main. With a low heat 
the oils increase and the gas diminishes, but this gas is of a high illuminat- 
ing power, and heavy, the amount of heat requisite to convert the solid 
hydrocarbons into gas, or to break up into simpler bodies the rich and lum- 
inifeous gases and vapors, not being supplied. The contrasted effects of 
high and low heats are shown to an extreme degree in this table : 


2240 lbs. of Newcastle coal yielded— 


1. When distilled for gas at 2. When distilled for oil at 
a high temperature. a low temperature. 


OM ico. a 7450 cu. ft. CRN rc <5 oe 1400 cu. ft. 
Coal tar........ 18} gals, Crude oil....... 68 gals. 
A - 1,200 lbs. WHE os bcos 1280 Ibs. 


It is evident, then, that a gas engineer must avoid, if he wishes to make 
a gas commercially attractive, high heats, whereby the illuminating power 
of his flame is diminished, and its heat uselessly and uncomfortably in- 
creased ; and equally shun low heats, whereby he generates a gas of a 
brillient quality, but industrially expensive fyom the small volumes ob- 
tained. There are other considerations which render this latter working 
objectionable, as condensation, smoky flames, etc., to be mentioned here- 
after. The engineer is naturally desirous of seeing a good showing on his 
station meters, and recommending the management of his works by a large 
yield, and a promised proportionate increase of revenues to the company ; 
but he must bear in mind the necessities of the consumers, and conciliate 
their tastes and wishes by a flame of beauty and brilliancy. It is some- 
times difficult to neutralize these opposite tendencies by any satisfactory 
compromise. But he is assisted here by a proper use of his power to regu- 
late the phasea of distillation in the retort, in a second way, i. e,, lengthening 
or shortening the duration of the charge before the retort is emptied or 
refilled. A moment’s view of the sequence of events in the retorts will ex- 
plain the relative importance and meaning of these two methods. The 
charge of coal after inclosure in the retort becomes at first heated to the 
point of distillation only on its superficies, and heavy carbonaceous vapors 
pass upward against the heated arch of the retort, where they absorb the 
heat necessary to change them into permanent gases, and these primary 
gases formed from the richest distillate are of a high illuminating power, 
olefines, acetylenes, etc. As the upper coals become exhausted of their 
gaseous bodies, the surface becomes a red hot mass of coke, through which 
the vapors, oils, and gases from the interior must now pass, and in their 
transit become fixed. The tendency of this action is plain enough. The 
final products becoming exposed to greater heats as well as more extended 
surfaces already heated, are progressively decomposed from the heart of the 
charge outward, until reduced to thin heating gases, of little or no photo- 
genic capacity, and there are produced, a short time after the charge is 
thoroughly heated somewhat beyond the temperature of distillation, poorer 
and poorer gases. In other words, a long time charge yields quantity 
rather than quality of gas, and, on the contrary, short time charges afford a 
better quality of gas with reduced production. 

Dr. McAdam, of Edinburgh, has compiled the following table from his 
own experiments in this matter, wherein the first line opposite each coal 
represents the results of a long time charge, 4 hours, and the second line 
those of a short time charge, 3 hours, affording a very clear proof of the de- 
terioration of the illuminating properties of the gas simultaneously with an 


increase of volume : 
Yield of gas from 


Illuminating power of 5 
one ton of coal. 


cu, ft. of gas in stand- 








f Cubic feet. ard candles, 
11,153 30.97 
Heywood cannel......... 9,333 sean 
1,820 3.90 
( 10,080 27.67 
Bank gas coal, upper seam 8,516 31.45 
| 1,564 3.78 
10,126 27.07 
Bank gas coal, upper and 8,468 31.28 
lower seam............. —— pe 
1,658 4,21 
10,040 26.24 
Lochgelly parrot coal... 8,460 sate 
1,580 3.58 





1,450 3.65 
10,205 97.51 


pS” See rere eee HS 8,591 31.33 


3,82 





tort or in the interstices of the residual coke, For the heavier bodies which 


9,630 25.61 
Raith parrot coal........ 8,180 29.26 





1,614 
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From this Dr. McAdam concludes that the legitimate purposes of gas 
manufacture are best observed by the short time charges applied to cheap 
coals, that the gases lost are valueless, and that the increased photogenic 
power and the pecuniary gains made by using cheaper coals more than com- 
pensate for the loss of gas in the long time charges. In fact, if the gas is 
not to be enriched by further additions of luminiferous oils, the practice 
best calculated to secure satisfactory results to both consumer and manufac- 
turer is 3} hour charges of 200 lbs., at a temperature of 2,200°F., or a heat 
approaching orange whiteness, using mixed caking coals and low cannels, 

In stil another way the engineer is permitted to influence the composition 
and character of his gas. By the use of mixed coals in the charges he can 
successfully correct the peculiarities of the separate products of one or other 
coals, assist their desirable, and regulate their objectionable features. Gen- 
erally speaking, an inferior and superior coal are to be used together, the 
light giving properties of the richest gas being diluted and mechanically 
held in suspension in the thinner and poorer product, while the latter’s 
more combustible gases provide the amount of heat needel to raise the hy- 
drocarbon particles to incandescence in the flame. Dr. McAdam has sub- 
jected this hypothesis to practical demonstration, and established by his re- 
sults the favorable and important changes secured : 


Cannels. Yield in Candle power 
cu, ft, in standard candles, 
Separately | 1 9,768 27°07 
distilled 2 11,153 30°97 
Distilled 
together 1 and 2, 10,714 32°27 
1 9,434 26°81 
ey 2 11,452 29:39 
3 10,552 87°16 
Distilled 
together 1, 2, and 3, 10,677 82°96 
1 11,789 30°60 
Separatel | 2 11,153 30°97 
distille 3 9,434 26°81 
| 4 11,525 30-26 
Distilled 
sony 1,2,3and4, 10,752 32°48 


Thus, through the adroit commixture of his coals, having previously de- 
termined the assemblage and proportions of gases obtained by their sepa- 
rate distillation, and the character of their individual flames, the engineer 
prescribes with more or less certainty the style of gas he wishes to produce, 
and may even delicately vary its less obvious features, exercising a tolerably 
efficient control over the reactions within the retort itself. 

It is impossible perhaps to overestimate the desirability of his under- 
standing the constitution of the gases made from his different coals, nor too 
strongly to emphasize the necessity of his own patient study of the results. 
The chemical reactions of gases in a nascent state, the precise effect of dif- 
ferent treatment as regards heat, pressure, etc., is an obscurely defined sub- 
ject, and invites earnest and original investigation. 

The gas and other products as they pass away from the retorts, rise up in 
the ascension pipes and down the dip pipes, and bubble through the seal of 
tar and water already collected in the long iron tube called the hydraulic 
main. From this point forward cooling ensues, accompanied by condensa- 
tion of vapors, steam, etc., and the agglomeration and falling of the tar par- 
ticles mechanically conveyed along in the hot rush of the gas from the re- 
torts. The gas, loaded with impurities, diluted by vapors, steam, volatile 
salts, etc., is in no commercial state, and before it is salable must undergo 
the process of purification. Condensation is the first step in purification, 
naturally, may be said to be physical, and involves certain explicit and re- 
coguized laws, which practically are often ignored, and perhaps more fre- 
quently never known. Briefly stated, the facts observed by scientists con- 
cerning the condensation and deposition of gases and vapors are these : ‘‘In 
a mixture of several vapors derived from substances having no solvent action 
on each other, the vapors-act towards each other as permanent gases. When 
the temperature of the mixed vapors is reduced, the vapor having the low- 
est tension is precipitated from the other as from a permanent gas; a por- 
tion of the vapor having the lowest tension being held in diffusion by 
the vapors having the highest tension, till it reaches the point of condensa- 
tion, when the whole is condensed together. 2. In a mixture of several 
vapors derived from substances which dissolve each other in all proportiuns 
when the temperature is reduced, a portion of the whole of the vapors is 
simultaneously condensed, the quantity of each being dependent on the 
difference in tension between the vapors and the relative proportions in 
which they are present, 3. A mixture of several vapors derived from sub- 
stances which only partially dissolve each other, on being reduced in tem- 
perature, follows in part the laws previously given, dependent on the pro- 
portion of each vapor present.” (Letter of William Young to London 
Journal of Gas Lighting.) 





The application of these laws is obvious, In the mixture of crude vapors, 
gases, and steam to be condensed, the bodies which it is desirable to sepa- 
rate are solvents, in smaller or greater proportions—especially the heavier 
hydrocarbons—for those bodies which it is desirable to retain, and conse- 
quently should the volume of mixed products be suddenly cooled to a point 
below the tension of its most condensable elements, the precipitation of 
these latter would involve that of the lighter, more permanent and useful 
compounds which were dissolved in them. 

These are removed, since by the effect of solution their freedom is impair- 
ed and their vapor tension lowered. Slow cooling, on the other hand, per- 
mits the disengagement of the lighter gases from the embrace of their 
heavier companions, whose solvent action is reduced thereby, allowing the 
volatile bodies to escape more readily and more completely. Literally, this 
implies frictional condensation, the purport of which in the more advanced 
methods of condensation is the use of heat, actually to maintain the gas at 
successively lower degrees of temperature, until the heavier bodies drop 
out, and the light gases become materially freed from their mechanical and 
chemical bondage amongst the former. 

Condensers are iron pipes, upright or horizontal, small or large, cooled 
by water or air, arranged in compartments offering some 100 feet of surface 
to every 1,000 cubic feet of gas cooled per hour, and in communication with 
vaults or wells where the ammonia water and tar are collected. In the ap- 
plication of the principle elucidated above, a secondary and valuable result 
is secured, that of retaining hydrocarbons in the gas, which dissolve a body 
called naphthaline, which frequently solidifies out of the gas, and clogs 
mains and service pipes, but which disappears in the presence of an excess 
of these hydrocarbons. Anvther fact in this connection is that it includes 
the rutbing out of the gas the mechanically suspended particles of tar. 
These are hurried along ir#the current, and settle only at those points where 
a momentary resistance from pressure on a new surface, change of direction 
of flow, or retention before narrow aperatures allow them to separate, from 
the slackened force of the gaseous tide which carries them on MM. Pelouze 
and Andouin have utilized this action in the construction of an apparatus 
which effects partial purification by the emission of the gas through narrow 
orifices, in jets which impinge upon metallic plates, where they deposit 
their tarry particles. The gas, now in a great measure freed from the tar, 
oils, etc., which were mingled with it, and cooled down to a temperature of 
70° or 80° F., begins to assume a more usual appearance, and is in a condi- 
tion to be chemically treated, which its original thickened and turbid 
condition forbade. 

Three impurities yet remain in in it which the subsequent steps of purifi- 
cation are calculated to remove. These are carbonic acid, ammonia, and 
sulphuretted hydrogen, of which for the present it may be said that the two 
last are objectionable on sanitary grounds, and the former for its deleterious 
influeuce on the flame. 

The ammonia exists in the gas in the form of a sulphide, a carbonate, a 
sulphohydrate, a cyanide, a sulphocyanide, and free or caustic ammonia, 
and their elimination depends npon the solubility of these bodies in water, 
the ammonia itself being soluble to the extent of 770 parts in 1 part of water. 
But we might infer from the presence of the carbonic acid, which actually 
exceeds the quantity of ammonia in the gas by almost four per cent., that 
from its chemical antagonism it would neutralize the alkali and remove it 
from the gas as an acid or neutral carbonate, Though in this sense the gas, 
as far as ammonia is concerned, appers to possess within itself the power of 
self-purification, 1t cannot, under the given conditions, be completely 
realized. 

Carbonic acid, water, and ammonia will not unite below 136.4° F., or 
58° C., and hence we find in the water from the condensers free ammonia, 
taken out of an atmosphere which is charged with four times the amount of 
carbonic acid requisite to form an acid salt, and eight times the amount 
needed for a neutral salt. As the gas cools these salts are formed, with a 
preponderance of the neutral carbonate, for as Berthelot has, observed, the 
acid salt proves unstable, at the lowest temperature displaying a tendency 
to decompose. Similarly the ammonia and sulphuretted hydrogen refuse 
to combine at temperatures above 134.6° F., or 57° C., and the unions be- 
tween them undergo partial or entire disassociation at high heats. 

Therefore the gas next undergoes washing or scrubbing, virtually identi- 
cal operations, the theory of which is that the gas in a finely divided state 
should pass in an opposite direction to a shower of minute particles of water, 
and in this way, interpenetrated by the spray of the latter, surrender its 
ammonia, The process of washing or scrubbing is practically more than 
this: it corrects the inefficient working of the condenser, cools the gas still 
more, and decreases carbonic acid and sulphuretted hydrogen. It is im- 
possible to overestimate the necessity of breaking up the water and gas in 
as perfect a way as possible if this washing is to be final, and every device 
has apparently been exhausted to effect this multiplication of the points of 
contact between the gas and the water The disposition usually adopted is 








to make the gas rise up through a pile of coke, rubble, brush, lattice work, 





Feb. 16, 1880. 





SI 





American Gas Light Zournal, 





and cther devices for splitting, and, as it were, pulverizing the gas, through 
which from above shower of water is constantly passing, seizing wherever 
exposed to mutual contact the minute atoms of all soluble impurities. 

Another consideration which renders this division imperative is the fact 
that its thoroughness enables an engineer to use less water and to diminish 
the time or space—the same thing—through which the gas is exposed to 
washing, and thus conserve in the gas those illuminants which water will 
inevitably filch from it, if too abundantly provided with good opportunities 
to commit the theft. 

The best effects, especially as relates to the carbonic acid, are gained by 
cooling the gas sufficiently before its entrance to this water bath, and in 
summer, owing to the difficulty of effecting this thoroughly, carbonic acid 
passes through the scrubber but slightly diminished in volume. The am- 
moniacal water once used can be pumped over again with excellent results, 
as a sort of agglutinative affinity is set up between the ammonia atoms, and 
the caustic ammonia attacks and removes sulphuretted hydrogen. 

In the perfect theory of gas making the prolongation of the action of con- 
densation beyond the condensers should be made as unimportant as possi- 
ble, as the water acts with more certainty, effectiveness, and economy in 
removing the ammonia the cleaner and lighter the gas is. 

The movement forward of the gas through the condensers and scrubbers 
demands an increasing pressure, and the gas would be retarded altogether, 
partially, or these alternately, unless helped through by the engineer, who 
practically moves this pressure by sucking the gas out from the scrubbers 
by means of the exhauster—machinery which pumps litterally the gas from 
the scrubbers and condensers, enabling it to pass instantaneously upon its 
formation from the retorts. Thus the gas is secured as it is made, and re- 
moved from the heat of the retort, which would simplify its composition by 
breaking up the luminiferous hydrocarbons, whose rejected carbon would 
deposit on the sides of the retort, rendering it less pervious to heat, less 
capacious, and impoverishing th> gas in the same proportion as well. 

From the exhaust the gas meets the purifiers, and the engineer encoun- 
ters the varied and difficult problem of removing the sulphur and carbonic 
acid,— Scientific American Supplement. 

(To be concluded.) 





Can Gasholders be Dispensed With? 








By James ALEXANDER. 


The statement that the world we live in is one of change, is constantly be- 
ing forced on our notice, and is daily verified in our own experience. Nor 
is this changefulness without some valuable and permanent results. Some 
step hitherto unattained is reached, some new idea developed, some new in- 
vention or appliance brought forward, either to facilitate or improve for- 
merly laborious or complicated methods of production, Almost in every 
branch of human skill or industry the word progress is deeply stamped, so 
that our favorite notions of some thirty or forty bye-gone years have to give 
place to improvements of more recent date. But while this progress goes 
on it must be admitted that novelty in any department is not necessarily an 
improvement, and it is only those inventions sound in principle, and capable 
of standing the test of thorough, practical experience, which can endure and 
become permanently useful, whilst those not possessing these qualities fall 
into disuse and sink into oblivion. 

In no department of scientific or mechanical pursuits is the truth of these 
statements more clearly exemplified than in the various apparatus usually 
employed for the manufacture, purification, and distribution of gas. Time 
would fail to enumerate or even slightly touch upon a tithe of the inventions 
which have been before the public during the past twenty years, extending 
as they do to every portion of what is called gas plant, from furnace bars, 
retort lids, ascension pipes, hydraulic mains, on through every department 
of the condensing, purifying, and distributing process to the meter fixed in 
the consumer’s house. 

While not a little material advantage has been gained by the adoption of 
some of these inventions, a great many have passed away, when their day 
of advertising was done, having been weighed in the balance of practical 
utility and found wanting, and leaving no trace of their short lived existence, 
save that of producing by their failure a kind of conservatism among those 
connected with gas matters, as also a tendency to receive or adopt with a 
certain amount of caution, if not distrust, all new inventions. Secured as 
many of them have been by patents, and professing to effect a great saving 
in materials used for gas manufacture, as well as a great increase in illumi- 
nating power, one cannot well help thinking that some of these inventors it 
might, with propriety, be said— 

, Each man thought full well 
Himself a heaven-sent engineer, 
A Stephenson or Brunel, 

Novel and startling as some of these innovations alluded to have seemed, 

they fall short of the innovation involved in the question “ Can Gaghalders 





be dispensed with ?” a question which well nigh met with ridicule from 
many members of a scientific body in Scotland to whom it was propounded 
some three years ago, and which elicited but a small amount of considera- 
tion. Perhaps the question led some of them to think that more serious 
and sweeping changes might be in contemplation, and the inquiry be made, 
‘* May not gas managers be done without?”—a much-to-be-dreaded con- 
summation, for by this craft they have their living. 

If gasholders can be dispensed with, it must be obvious to anyone, even 
but partially conversant with the working details of gas manufacture, that 
some equally umple and efficient means of storing the gas produced must 
be substituted, more especially in a country like ours, where the ever-chang- 
ing length of day and night causes an equally varying demand for the means 
of artificial lighting. Were it even within the range of possibility—which 
it manifestly is not—by any arrangement to adjust the yield uf gas to the 
nightly demand, the gas supplied to consumers would be alike uncertain in 
pressure, as unequal in illuminating power, and on this account the manu- 
facture of gas would practically come to an end, It may not be out of place 
here to remark in passing that the want of some method of storage seems to 
be the great drawback to the practical adoption of electricity for lighting 
purposes. Could this be found and properly applied, combined with thor- 
ough subdivision, those engaged in the gas trade might have good ground 
for apprehension, but until these twoimportant points are gained they need 
have no cause of alarm. ° 

It has been suggested that large cylinders, with well-fitting, gas-tight pis 
tons, might be employed for storage, the gas being by mechanical agency 
impelled into those in a highly compressed state, and from thence admitted 
into the mains at a proper pressure. To this, however, there is the objec- 
tion that these would only be so many gasholders, diminished in size it is 
true, but still occupying much valuable space. 


A large underground main, laid down alongside of existing mains, seems 
a more feasible plan, and, to prevent any misunderstanding in what follows, 
let the former be termed the stock and the latter the supply main. Branch 
connections should be made between the stock and supply mains, to be 
placed at regular distances and increased in size according to their distance 
from the works, so us to insure a larger flow of the compressed gas at the 
more remote parts of the mains. This arrangament is rendered necessary 
from the fact that, under the present system of gas distribution, a difficulty 
is felt in equalising the supply in districts lying at a considerable distance 
from the gasholders, for as cities or towns extend in any direction, and a 
consequent extension of mains becomes necessary, it is found that the in- 
creased consumption is not in proportion to the number of lights required 
in the new district, but that a certain amount of supply is withdrawn from 
former consumers to meet the requirements of the new ones, 


The extent of stock mains required to store a given quantity of highly 
compressed gas will not be so great as at first sight might appear necessary. 
For example, one yard of a main, three feet in diameter, contains at ordi- 
nary pressure, 21 cubic feet of gas, Suppose that into the same space 100 
adiitional cubic feet could by compression be stored, a main 5,000 yards in 
length would contain 500,000 feet for delivery into the supply mains through 
properly constructed self-acting governors, placed on the branches above 
referred to, thus giving the latter quantity for consumption before the equi- 
librium of the mains was restored to the normal pressure. If gas can be 
compressed to a point beyond what has been already indicated, the storage 
capacity of the mains will be proportionately increased. This, of course, 
must be tested by practical experiment, before a limit can be set with cer- 
tainty to the compressibility of gas. If what now-a-days in advertisements 
is predicated of gas engines be according to fact, viz., that 24 hours supply 
for one of these to be employed for propelling tramway cars can be stored in 
a very small compass, it is not unreasonable to suppose that a large amount 
might be likewise stored for illuminating purposes in a very limited space. 
It is exceedingly doubtful if the necessary compression could be obtained 
by the employment of the rotatory exhausters now in use, as by them—even 
if sufficiently powerful to give the necded pressure—a pulsatory motion 


-wouid be imparted to the gas in the stock mains, and from them, despite the 


governors, communicated to the supply mains, causing unsteadiness of the 
lights. Recourse would, therefore, have to be had to pumps constructed 
similarly to an air pump, but, having three cylinders ,in a line, the three 
pistons of which to be actuated by ordinary cranks, placed equally at three 
different points of the diameter of the driving shaft. It will be necessary to 
have these cylinders placed under water to prevent their being unduly heat- 
ed, a result naturally to be looked for where great compression is found 
necessary. 


An increased amount of leakage will be urged as an objection against this 
new method of storage, which doubtless will take place unless greater care 
is taken in jointing the mains than is usually bestowed on such work, which 
at ordinary pressure are frequently found very defective. If greater care 
in jointing fails to secure tightness flanged pipes may be used, where there 





is no risk of fracture to the flanges by the subsidence of the soil. When 
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there is any danger of such occurring, malleable iron pipes might be used 
with advantage. 

Practical experience will soon meet and overcome such difficulties. If 
pipes can be and are jointed capable of resisting steam at high pressure, 
what is there to prevent similar tightness being effected in jointing pipes 
used for conveying gas. 

Great expense will be brought forward as another objection, and doubt- 
less, in existing works with ample holder accommodation, the expense might 
to some extent interfere with its adoption, but in the construction of new 
works, where the ground required for large gasholder tanks has to be ob- 
tained at great expense, and, taking into consideration the cost of construct- 
ing such tanks, with their holders and necessary gearing, and comparing 
this with the expense of laying down a main of equal capacity, the difference 
will not, we assume, be found so material as may be expected. 

On a subject so new and untried we have to depend primarily on theory, 
until step by step we attain the practical. If, however, a saviug in the cost 
of ground and construction be effected, coupled with a more equal distribu- 
tion of gas, by the adoption of this method of storage, much will be gained 
and another advance made in the improvement of gas work plant.— Review 
of Gas and Water Engineering. 





{From London * Journal cf Gas Lighting.”’} 


West of Scotland Association of Gas Managers 
(Continued from page 60.) 

Mr. Niven (Dunoon) said there was no doubt of this, that if ‘‘ seeing is 
believing,” as Mr. Peebles said, he had contradicted the proverb, because 
seeing his experiment was not believing that the burners were all the same 
size. Mr. Peebles proved by acts that seeing was not believing. Independ- 
ent of that, however, if one looked to the small and the large burner, he 
would not say they were passing the same amount of gas ; but he supposed 
they would burn the same amount of gas whether it were 5, 4, or 3 feet per 
hour. 

Mr. Peebles—If they are adjusted to do so. 

Mr. Niven from that inferred that if he wished a low pressure at his works, 
the better way would -be to have the consumers provided with large-sized 
burners ; but supposing the pressure in one place was 3-10ths and in an- 
other 17-10ths, he asked could he advocate larger burners in those districts 
of the town where there was the low pressure, and would the needle govern- 
or burners bring ont the value of the gas in other parts where there was 
higher pressure ? 

Decidedly. 

Mr. Niven said he was exceedingly well pleased with what he had seen, 
and also with the philosopher spirit with which Mr. Peebles carried out a 
practical matter. He gave the reason why, aud that constituted the philo- 
sophic spirit. 

Mr. Peebles said that when people wished to economize they rushed to 
small burners, thinking that if they kept down the size of the flame, they 
would also keep down the gas account. Instead of doing that, if they were 
wise, they would adopt large burners, and reduce the pressure. His ar- 
rangement of burners proved this point most conclusively. It was an ap- 
paratus that every gas manager ought to have beside him. It was not an 
expensive thing, and when he stated that ‘‘ seeing is believing,” he meant 
that there must be some indisputable practical basis for a standpoint to be- 
gin from. This must be proved by burning 5 cubic feet through each of 
the burners, testing their correctness as to the rate by an experimenting 
meter, and when satisfied that they were each burning 5 cubic feet per 
hour, the size of the flame must be observed, as had been done that day. 
‘* Seeing is believing” then became a truism. 

Mr. Niven asked if there was any peculiarity in the burners, 

Mr. Peebles replied that there was not; they were union jets. For English 
gas the batswing was the preferable burner, but for Scotch gas the union jet 
was undoubtedly the best. 

Mr. Drysdale (a Director of the Bridge of Allan Gas Company) said he 
knew something about magic lanterns, and found that when gas was used 
without any cover he obtained a small light ; but if the flame was enclosed 
in a glass shade, and a small aperture left for the atmospheric air to reach 
the burner, the light was more than as strong again. He asked whether the 
enclosed light did not burn air along with the gas. 

Mr. Peebles said he did not know the arrangement Mr. Drysdale had for 
his magic lantern, but from his statement he should say that without the 
glass shade he mentioned, the flame was submitted to the action of a cur- 
rent of air, which produced the same effect as in many of the forms of gas 
globes having small holes at top and bottom. Such an arrangement formed 
a kind of chimney, and the induced current acting in conjunction with the 
pressure at which the gas issued, brought about the same phenomenon as 
was seen in the behavior of the fourth or high-pressure burner exhibited. 


When the glass shade was put over the light, leaving a small aperture for 
the admission of atmospheric air, the draught was stopped, which was 
equivalent to lowering the pressure. Carbon was disengaged as before, and 
the necessary quantity of oxygen being allowed for perfect combustion, a 
high temperature was obtained, and the gas was thus consumed under the 
most favorable conditions for developing its full illuminating power. 

Mr. Adamson asked what was the practical test in illuminating power. 

Mr. Peebles said the experiments were based on, and intended to verify and 
show practically the tabulated results of many experiments made by Mr. 
Stewart, of Greenock ; Dr. Macadam, of Edinburgh ; Dr. Wallace, of Glas- 
gow ; and Mr. Mitchell, of Dundee ; which were given in a paper he read 
before the Royal Scottish Society of Arts, where it was shown that an in- 
crease of only 5-10ths pressure decreased the illuminating power about 18 
per cent., an increase of 8-10ths about 30 per cent., and an increase of 14- 
10ths decreased the illuminating power more than 50 per cent. 

The President said he should like to hear the opinion of any member as 
to the district governor prescribed by Mr. Peebles. He himself thought it 
was most important that gas managers should be in possession of a reliable 
instrument in the shape of a district governor. In some towns where the 
altitudes varied, these governors would be much to the benefit of the com- 
pany, and would prove a blessing to the manager. 

Mr. Mayer (Glasgow) said that when this subject was brought before the 
meeting of the North British Association at Edinburgh, a lively and exceed- 
ingly interesting discussion resulted. One point was with reference to the 
amount of unconsumed carbon given off by the smaller and larger flames. 
Mr. Peebles stated that he would make some experiments to test the ques- 
tion. His (Mr. Mayer’s) opinion was that the smaller flame gave off, un- 
consumed, a great deal of the carbon of the gas, and if a marble slab were 
put over it, there would be carbon particles deposited more abundantly than 
from the others. He believed that the large burner was giving off much 
less unconsumed carbon, and therefore there was a greater amount of lumin- 
osity, the low initial pressure effecting more perfect combustion. 

Mr. Niven thought the marble slab would not be a good test, because it 
would, to a certain extent, cool the flame, and carbon in the form of soot 
would then appear. Supposing there were different forms of combustion, 
and that in the case of the larger flame the carbon was brought into the 
solid form, and that was the basis of the increased luminosity, and if in the 
smaller flame the carbon assumed more the form of a vapor, and therefore 
decreased the luminosity, then he did not see how the marble slal) could be 
a sufficient test. 

Mr. Peebles said he thought Mr. Meyer was laboring under a wrong im- 
pression regarding the deposition of carbon that would take place by hold- 
ing a marble slab over the different flames. He believed—indeed, he was 
ceriain, though he had not actually tried it—that the large flame would de- 
posit carbon more freely than the smaller one, if submitted to the test sug- 
gested by Mr. Mayer, simple because it was nearer the smoking-point ; and 
this might be made clear if it was considered what took place when using 
the ordinary gas blow pipe employed in brazing operations. It consisted of 
two tubes, one within the other, through which a supply of gas or air could 
+e sent independently of each other, and by stop cocks could be mixed in 
any proportion wished for. If the gas alone were turned on, a long loose 
smoky flame was the result, which gave off a large amount of unconsumed 
carbon. If air were turned on very gently, the flame became shorter, more 
compact and firm, while the smoke entirely disappeared : and if the supply 
of air were still increased, the flame would go through all the phases of com- 
bustion, from the smoky, torch-like flame to the beautifully developed blue 
cone of the Bunsen burner. It was the pressure at the burning point which 
if unduly increased, took away the illuminating power also. 

The President said that three winters previously some of the shopkeepers 
in Coatbridge asked him if it was possible to have their windows better 
lighted. There had been a good number of burners used, and the ceilings 
had been blackened. As a panacea for this evil, he applied to Mr. Peebles 
for some of his house governors, and put them on. Since then he had not 
had a single complaint as to the quality of the gas for illuminating purpo- 
ses, nor of the ceilings having become black, whicir proved that non-scien- 
tific combustion of gas not only vitiated the air, but destroyed the furniture 
and paper ina room. When gas was burned at proper pressure there was 
no deposit of carbon. ' 

Mr. M’Gilchrist said that the gas world and all the gas-consuming public 
were much indebted to Mr. Peebles for what he had done in connection with 
| the combustion of gas ; and if he was not by the present generation awarded 
| the amount of consideration to which he was entitled, the succeeding gene- 
ration would look back upon him as one of the pioneers in the field of dis- 
covery of how properly to burn coal gas, He moved— 

‘That the Association accords its heartiest thanks to Mr. Peebles for the 
way in which he responds to the request to read occasional papers.” 

The President, in reference to the district governor, said he wished to 
make a remark. He had one of Mr. Peebles station governors at his works. 
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One portion of the district he had to deal with was low-lying, some 200 feet 
below the level of Coatbridge, and 2} miles away. He was much puzzled as 
to the way in which he wus to give the initial pressure at that part of the 
district, and to keep up the supply ; so he asked Mr. Peebles to consider 
the matter—to regulate the pressure in the main street at Coatbridge so as 
to throw back the pressure on the low-lying district. After a time he ob- 
tained from Mr. Peebles a 9-inch district governor, and he was happy to say 
it had given excellent results, There was an initial pressure of three inches 
at the works. This pressure was checked in the main street at a point lead- 
ing to a higher level where the pressure was reduced, and this allowed the 
initial pressure to flow in the direction of the low-lying district. He had 
found the governor very reliable. In many cases it would also become a 
matter of great importance to reduce leakage by fixing these governors 
where there was an accession of pressure, ne 


Mr. Peebles said—It only remains for me to thank you for your kind ex- 
pressions in connection with the subject I have brought before you. It is 
always a great pleasure to me to come and meet so many friends, and venti- 
late those matters to which I have given some attention. I think it is a ne- 
cessity now-a-days that engineers, without becoming what may be termed 
specialists, should devote themselves steadily to some particular branch of 
their profession. The subject of pressure, and the instruments for control- 
ling, it, have engaged my attention for a good number of years; and I feel 
what Mr, M’Gilchrist stated to be quite true—viz., that the method of pro- 
perly regulating and cousuming gas is only developing itself. The expres- 
sions of approval I have had from so many of you to-day are an ample re- 
ward, I can assure you, for the little I have been able to do in connection 
with this subject. 








{From the “Sanitary Engineer,” Feb. 1.) 
The Expenses of Gas Making. 





Consolidation has completely failed in Brooklyn, so that we are deprived 
of the chance of studying the problem of the day in an attempt at solving it. 
In this city the companies are cutting each other’s throats, or each other’s 
prices, it does not matter which, but in a business way a screw is loss some- 
where, .The competition in New York has driven prices down to a non-pay- 
ing rates. As things now stand, dividends are a thing of the past ; when 
they will be a thing of the present, none can tell. None of the companies 
can be said to be really doing a paying business, and profits, if any, are 
very small. Capital is not subscribed for this sort of work, but the public 
seem unwilling to look on gas affairs from a business point of view. It is 
always the cry of monopoly that is raised. The pnblic cannot realize the 
fact that very large expenses have to be met that are not chargeable to the 
manufacture of gas at all, such as interest, depreciation of plant and cost of 
maintenance. Men have to be employed to put in and take out meters, to 
take the meter registers, collect bills, etc., besides the clerks and bookkeep- 
ers and other officers. These expenses all tell, and make gas much more 
expensive than many imagine, It is so simple to say that a ton of coal costs 
five dollars and makes ten thousand feet of gas, that the residuals pay for 
the labor, and that therefore gas only costs the company fifty cents a thous- 
and ; but it is all wrong. Ten per cent. or more of the gas made is lost. by 
leakage, and any company that can pay for their labor by their residuals is 
most fortunate, for it can be hardly done in this country. The manufactur- 
ing of gas is only one item of the cost of making it, the taxes, office expense, 
expenses of distribution and leakage, and in some cases interest on bonds, 
make up the others. So many items of expense entering into it make the 
reliable determination of the cost of gas to the company a matter of careful 
bookkeeping and calculation. The question of what gas costs any company 
is one of much complexity to those most intimate with its business, and the 
fact of its being such, proves the folly of outsiders in trying by hasty meth- 
ods to prove that gas can be sold at a profit for fifty cents a thousand. 

We have enlarged above on the fact that a great part of the expenses of 
supplying gas is quite independent of its manufacture. After it is in the 
holders, a great proportion of the expense has still to be incurred in distrib- 
uting it, paying taxes, etc. Here is an important fact bearing on the ques- 
tion of the electric light. The assertion is made, that by the latter, so 
many candles’ light can be produced for so much money, perhaps half or a 
quarter of the equivalent of gas at two dollars and a half. Suppose the 
light can be produced in a laboratory at those prices ; there are in practice 
still the expenses of distribution, office expenses, and taxes to be paid, and 
these figures are completely ignored in all calculations of the cost of the 
electric light. Mr. Edison proposes to establish stations all over the city, 
each station supplying perhaps the houses within half or a quarter of a mile, 
Throwing aside all considerations of coal burnt and engineers’ wages let it 
be considered what the other expenses will be; the lamps will require a 
certain amount of inspection, the line wire will have to be kept in order, 
the taking the register of the Edison electric meter (which involves the re- 
moval and delicate weighing of a film of copper), the proper superintendence 


of so many stations, and a host of other items, will involve a vast expense, 
probably much greater than the corresponding expenses of distribution that 
have to be sustained by an ordinary gas company. Electric apparatus re- 
quire very careful watching and attention, at least they have always requir- 
edit. This very watching and attention costs money, and will run up the 
expenses of the electric light to a very high figure. The more work can be 
centralized, the cheaper is it done, but electricity starts out by opposing 
centralization. 


The financial term corresponding to centralization is the familiar word 
‘‘ consolidation.” Most gas financiers seem to recognize in it the remedy 
for New York’s troubles, and for the coming trouble of Brooklyn. For this 
reason we are sorry that it could not have been experimented with in the 
smaller sister city as a guide to the larger. Most of the Brooklyn com.pa- 
nies have their stock so low that it. is not likely consolidation would have 
injured it any, whether it did good or not. The public judgment. in the 
matter can only be judged of by the stock quotations. Brooklyn gas stocks 
advanced as consolidation seemed certain, and as suddenly fell when consol- 
idation failed. But whatever our private opinion may be, this is, of course, 
only a place for discussion, and most schemes of consolidation, involving 
delicate valuations of stock of the different companies entering, have two 
sides of the question, an affirmative one and a negative one. 

We think we have said enough to show the folly of those ignorant of the 
nature of the business attempting to dictate to the companies what the price 
of gas should be. Very few, even among those directly interested in the 
business, know just what gas when paid for has cost. In the papers of sev- 
eral of the Western cities that want gas at a nominal sum, it is really amus- 
ing to see the learned editorial calculations of the cost of gas, and the at- 
tempts to show that some ridiculously small price should pay a ten per 
cent. dividend. However, the gas business with all its complexity is the 
one that everyone knows more about thau his neighbor, or, at any rate, is 
the one in which those who know nothing about it think they can name the 
proper price. 








Extract from a Review of the Thermic Motors Exhibited in 
Paris, in 1878. 





By V. Dwe.sHavvers-DErRyY. 


(Translated from ‘‘ Revue Industrielle des Mines,” for “‘ Van Nostrand’s Magazine.”) 


* *£ * * * 


As we are to present calculations upon gas engines, we 
will first seek to determine the least expense that we can hope for in these 
motors. Then we can judge more easily of the extent of the possible im- 
provements. 

It is not easy to get exact statements in regard to the composition of illu- 
minating gas. Its density also depends upon conditions that we do not 
pretend to consider here. We take such figures as seem to represent a me- 
dium composition and heat. 


NDC s 6s ons Oe ays orks ke eae o.2 0k. 605 
a: a 9 SS ROR a oe. 0 .212 
eds ols a pidgls « Susie ce encce 0 .077 
i aa ered 3x vie a ganatis és 4.ap4 0 .106 

1k.000 


The weight of a cubic meter at a mean temperatnre and pressure is 04°585, 

the same solume of air weighing 14.3 
To determine the calorific power, we deduct from the amount of hydrogen 
0k.0096, one eighth of the weight of oxygen, as being already combined 
with oxygen. We have then for the hydrogen available for fuel, 04,2024. 
(Multiplying the carbon and hydrogen by their respective calorific powers, 
we get— 

Ok. 2024 x 34460=6975 calories. 

0k.605 x8060 =4876 “ 


Total.... =11851 


To determine the quantity of air required, we proceed as in the case of 
coal, 





“ce 





SN S54 opi dne6 Ousc 0 5' 8+3 x 0.605 =1%.613 oxygen. 
For Hydrogen................ 8 x0,2024=1 .619 zh 
Ms 8 Sieve) hae ties =38 .232 


The air required being 4} times this, we have: 144,546 of air for each kilo- 
gram of gas. 
The products of combustion are— 

Carbonic dioxide................ 0.605-++-1.613=2k, 218 

PEN TO ae 9 a. vic wi on «00 0.0 88 0.202+-1.619=1 .822 





Nitrogen originally 0‘106 11 .420 
- with the air me 
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If the heat of the combustion were entirely employed in augmenting the 
temperature of the prodvcts, this rise of temperature could be deduced by 
employing the specific heats of the substances as follows : 


2k.218 x 0.217=0.4818 cal. 





NRG was phen angtton khanna 1 .822 x 0.475=0.8655 ‘* 
RS eee ell .420x0,24522°7979 << 
Sas 6b ob i cece eee 4.1447 
The augmentation of the temperature is therefore— 
11851 
——=2859°. 
4.1447 


Such a temperature being too intense, it is necessary to diminish it. The 
reduction in the Otto gas engine is brought about by the admission of a 
liberal supply of inert gas to mix with the combustible. In this engine, 
which renders good practical results, there are added to 15x.546 of the pro- 
ducts of combustion, 10x.793 of the same composition. Consequently there 
is a total of 264.339 of gaseous products, which require 

26.339 


5.5 


4.1447 x 





= 7.0222 calories 


to raise the temperature one degree. 


Then the rise of the temperature in the Otto engine with constant press- 
ure would be— 


In this engine it is not probable that this temperature is attained, because 
a part of the heat is absorbed by the work during the combustion. Another 
portion is absorbed without useful effect by the cold water employed about 
the moving parts to prevent overheating. 

But to determine the efficiency of this motor, we must compare it with an 
ideal engine, which, expending 11851 calories, experiences a fall of temper- 
ature of 1688°. 

For this purpose we will suppose that the temperature of the cold body, 
the outside air is at 0°, or 273° above the absolute zero. 

A perfect thermic motor would afford in work 


425 k m x 11851 x = 4,335,570 kilogrammeters for each kil- 


1688+- 
ogram of gas burned. 
It follows that a cubic meter of gas would afford 
4335570 x 0k.585= 2,536,308 k.m. 

The Otto engine consumes about a cubic meter of gas for a performance 
of one horse power per hour ; that is, it yields 270,000 kilogrammeters of 
work for a cubic meter of gas. 

Its efficiency then is— 

270000 


2536308 
This is the result as measured by the friction-brake ; but if we measure_by 
the indicator, as is done in steam engines, the result is considerably modi- 
fied. 

The consumption for each indicated horse-power per hour is only two- 
thirds of a cubic meter of gas. That is to say, the Otto enginc measured 
by the indicator exhibits a performance of— 

34-2 x 10.64=15.96 : 
nearly 16 per cent., which is about double the efficiency of the steam engine. 

If we do not regard the price of the fuel, the gas engine is superior, in 
point of efficiency, to the steam engine. 

Much remains to be done in improving the gas engine. But the margin 
for improvement is less than in the steam eugine, or than in any motor em- 
ploying a fiuid heated through an envelope, by gaseous products of com- 
bustion. 

The principal cause of loss in the Otto engine exists in the high tempera- 
ture at which the gas is released after its expansion in the cylinder. We 
have been able to verify the statement that the gases at their exit have nearly 
900° of heat. Now if we could expand them to zero, utilizing the heat in 
external work, we should regain forty-five per cent. Evidently this is prac- 
tically impossible. But in the steam engine, besides the practical impos- 
sibility of realizing twenty-three per cent., there is the theoretical impossi- 
bility of ever passing this limit by reason of the mode of employing the 
heat. 

The gas engine in the most perfect form known to-day, is susceptible of 
great improvement, incomparably greater than can possibly be made upon 
the steam engine. 





=10.64 per cent. 








Cement For ArracHiInc LEeatTHER To Merau.—Wash the metal with hot 
gelatine ; steep the leather in an infusion of nut galls (hot) and bring the 


The Electric Light. 





Mr. Epison’s Lamps BREAKING. 


Facts recently published in regard to affairs at Menlo Park show that the 

electric light, as at present constituted, has proved a failure. Several of 

the glass globes have been cracked by the expansion of the platinum wire, 

the air has been thus admitted and the carbon, of course, instantly con. 

sumed, What has happened to one lamp at any moment may happen to 

another, or to all. The breakages already recorded are sufficient to upset 
the claim to the stability that is so absolutely essential to success. It should 
be noted tliat precisely the catastrophe that has occurred was prophesied by 
scientists when Mr. Edison first explained his scheme, the prophecy being 
based upon the known inequality in expansion when heated of platinum and 
glass. With that cheerful perseverance which is so pleasingly characteris- 
tic of the inventor, he now is a work inventing a sort of glass that will 
expand equally with platinum ; or will do something else equally original 
and unglasslike calculated to adapt it to his needs. Weare not prepared to 
say, such is Mr. Edison’s luck—we cannot give it a more imposing title— 
that he will not succeed in his quest ; but we must again urge that if he 
does succeed it will be due far more to good luck than to good management, 
A moral feature of Mr. Edison’s ‘‘inventions” has just now been brought 
to light that is of more importance, even, than are the practical matters 
named, viz., that all the essential details of the electric light as he claims 
to have perfected it are old discoveries revived or rediscovered after a lapse 
of more than twenty years. The curious piece of scientific history which 
we reprint in another column shows how baseless are the claims for origin- 
ality which he prefers in connection with each of the important features of 
his electric lighting apparatus ; moreover, the failure, practically, of the 
ingenious system devised by M. Changy for electric lighting amounts to 
convincing proof that the application of the same system by Mr, Edison 
must be equally barren of practical results. Let us hope that our American 
inventor has followed unwittingly in the footsteps of his French predecessor ; 
that in striving to reach the same end he has used unknowingly the same 
means. This charitable view of the situstion is the more necessary because 
the only alternative presented is to regard this whole electric light business 
as a cleverly managed stock-jobbiug swindle.—Phila. Times, Jan 19. 


Gtoom in Mento Park. 

There was much surprise among the residents of Menlo Park early last 
evening, when the little electric jets, that have been glowing constantly in 
their houses for four weeks, suddenly went out. Even the long chain of 
street lamps, that reach from Mr. Edison’s laboratory to the depot, ceased 
to reflect from their gracefully modeled globes the effulgence from the little 
earbon horseshoes within. Menlo Park was in deep gloom. The laboratory 
and machine shops, however, were as brilliantly lighted as ever. There 
the electric lights glowed with their usualintensity. A visit to the room in 
the rear of the great workshop, where the generators are placed, revealed 
the cause of the darkness without. On Sunday night the wires wound 
about the armature in one of the dynamo-electric machines became entan- 
gled at the commutator. The insulation happening to be defective, fusion 
took place, and the machine was disabled. 

At eight o’clock last evening the machine had been put in complete order, 
and all the lamps in the houses and street glowed again with their’ wonted 
brilliancy. To prevent such accidents in the future, Mr. Edison has decided 
to wind the wires about the armatures in the dynamo-machines only twice, 
instead of three times, as has been done before.—N. Y. Sun, Feb. 3. 


Kriuuep By THE Exzcrric Lieut. 

The London 7imes gives an account of an accident of an extraordinary 
nature which occurred at*the Halte Theatre, Aston, near Birmingham, The 
stage is lighted by two electric lights, and when the candles are not burning 
two brass connections, used for the purpose of crossing the current, are 
hung up over the orchestra. After the performance of the pantomime Mr. 
A. Bruno, the euphonium player, was leaving with the other members of the 
band, when, presumably out of curiosity, he caught hold of the two brass 
connections referred to. The man in charge called out to him with the ob- 
ject of warning him of the danger he was incurring. The warning, how- 
ever, came too late. Mr. Bruno received the full shock of the electric ’cur- 
rent generated by the powerful battery which supplies the whole of the 
lamps in the building and grounds. It is said that the candles not being 
then burning, Mr. Bruno was unable to disengage himself and pulled the 
wire down. ‘The shock rendered him insensible. Medical men were soon 
in attendance and restoratives applied, but Mr. Rruno died in forty minutes 
afterward.—New York Herald, Feb. 4th. 








TuRPENTINE VARNISH.—Clear pale resin, 5 lbs, ; turpentine, 7 lbs. Dis- 
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Official Report of Examinations of Gas for 
three Weeks ending Jan. 31, 1880, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 


Corrected Illuminating Power. 








&| 8| 8) 8| 8 8 
Time of 2 we 2| ge re a 
Jan.| Day at | 4" q® ~| Se S| — 
which | 839/24) =4| B4| gi] Ba 
1880.|Test were) & a) S4| Sa) oa] Bal 's 
made. es 25| 50| $5/ ES! # 
42 ia |a2 |a le ls 
12 18.42)18 .52|22.80)19.03/18.60/28.26 
Between 
13 19.68)18 .35)22.40/20.26/18.42|96.48 
9.30 a.m. 
14 19,42|19.01)20.82)19.86/17.22/27.10 
and 
15 19.45|18.63/20.68|——--/16 .94|30.32 
lp. M. 
16 20.23) 19.95/20.58)19.36)17.25131. 22 
| 
17 20.70)19.27)21.98/18.70|16.86/30.31 











Average|19.65/18.95/23 .51)19.44/17.55'28.94 








19 20.85/21 .07/24. (8|38.30|17.04)30. 14 
20 19 89/20.21|24.72117.66 17.14131.04 
21 20 .04|20.06|25.64|18.20/17.70/31.62 
22 20.18/19. 35|24.59|17.01117.01/30.34 
23 20. 50)20.11/24.34/17,19/17.43/30.48 
24 19.68]19.32|23 .95|17.62|17.98/30.68 





Average) 20 .09|20.02/24.57/17.66/17.38/30.71 


ae _——— 

















26 21.80|19.92|25.32|19.94|17.97/31.95 
27 21.08/19.36/24.56|19.56/17 94/29.19 
28 21.20/20. 32|22.75/18.84/17.95|30.04 
29 21. 90|20.26|28.66/19.13)17.68|29.66 
30 20.34/19. 95|26.67|19.23/17.42|31.97 
31 17.85|20.88/25.52|18.64|17.43/29 29 

Average|20.61|20.08)25.58]19.22/17.73180.85 
































E. G. LOVE, Gas Examiner. 


Correspondence 





(We are not responsible for the opinions expressed by Cor- 
respondents. Correspondents, in all cases, shouid sign their 
communications with their names and address in full—not 
for publiction, unless desired, but as a guarantee of good 
faith.—Ep.]| 





Corrections in the Report of Mr. Allen’s 
Remarks on ‘* Water Gas.’ 

Mr. Editor :—Please allow me to make some cor- 
rections in the report of my remarks before the 
American Gas Light Association, as published in 
your Journat of Jan. 2. 

In the first column on the fourth page the sentence 
should read: ‘‘ By the decomposition of water gas 
you form hydrogen and carbonic ovide” (iustead of 
acid). 

In the first line of the second column on the same 
page, the sentence should read: ‘‘ We have, for in 
stance, two benches for hydrogen and one for oil, 
which form a set ;” and in the third line below the 
seutence should read: ‘‘ That is not the proper way 
to do it.” 

In the second line below the last, ‘' That is the 
fruitful cause of the loss [instead of abuse] of carbon. 
We send our hydrogen into the centre or oil bench,” 
and omit the words ‘‘ is near it.” 

In the third line following the sentence should 
read: ‘‘ We pass 100,000 feet per day, [instead of 
1,000] from three benches through one standpipe.” 

But I especially desire to correct the report a little 
further on, where I was made to say that our com- 
pany has paid no dividends. I understood the ques- 
tion put to me to have been: ‘‘ Does your company 
pass [instead of pay] any dividends?” and I an- 
swered ‘‘ No, sir.” 

Respectfully yours, 


A. L. ALLEN. 
PovuGHKEEPSIE, Jan. 29, 1880, 








Gas Pipes and Rats. 
—<— 

A few days ago the household of Mr. Henry Brown- 
ing, No. 10 Cambridge-gardens, Kilburn Park, were 
aroused by an escape of gas which filled the drawing 
room and hall, fortunately before the jets had been 
lighted, The gas was at once turned of from the 
main; and, on Mr. Browning returning home, he 
had the flooring of the drawing room taken up, when 
a small hole was discovered in the Jead piping, and 
near to this a rat’s nest, with young ones. The hole 
had been drilled out cs cleanly as if done by machin- 
ery ; but it was evidently made by rats. 

For several days previous to this the scampering 
and squealing of rats around the skirting boards had 
been rather too audible to be pleasant, and the as- 
sumiion is that these rats with instinctive nature 
assumed that the pipes would contain water, and 
thus used their teeth to obtain a supply. It is possi- 
ble that rats may have been the means of causing 
some of the recent explosions in private houses, 
which have appeared so mysterious. 

An effectual remedy for this would be to substi- 
tute iron fcr lead pipes where possible, in conveying 
gas through private dwellings, as iron would be im- 
penetrable to rat's teeth. Mr. Browning has pre- 
served the leaded gas pipe in which the hole appears, 
for the examination of the curions.—Lon. Builder. 








Houston (Texas) Gas Light Company. 





The officers of the above company for 1880 are: 
T. W. House, Jr., President; T. H. Scanlon, Vice- 
President ; T. F. White, Sec., ‘I'reas., and Supt. 


IN MEMORIAM. 


The committee appointed by the stockholders, at 
their late annual meeting, to draft snitable resolu- 
tions on the death of their late President, T. W. 





House, made the following report : 





Wuerxzas, By death we have been deprived at this 
annual meeting of the Houston Gas Light Company, 
of the affable and inspiring presence of our mos. 
worthy and much-beloved President, the Hon. T. W. 
House, whose good name and eminent services were 
foremost among the first in the organization and suc- 
cessful management of this company, and who, from 
its beginning to the time of his lamented death, a 
period of more than fourteen years, was its President 
and chief executive ofticer ; be it therefore 

Resolved, That in his death each and all of us have 
lost a warm personal friend, this company its useful 
and distinguished member, and our community at 
large its greatest benefactor. 

Signed, John T. Brady, Henry 8. Fox, T. H. 
Scanlon, T. F. White, Committee. 








Gas Stocks. 
————_ 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks. 
(with W B Scott & Co.,) 


24 Prinz Srraeet, New Yorx City. 
Fesrvuary 16, 1880. 


ga All communciations will receive particular attention 


&t@ The following quotations are based on the par value 
of $100 per share. _ag 


Gas Co.'s of N.Y. City. 


Capital. Par. Bid. Asked. 

Pa csdncsndesacoes 466,000 50 45 55 
MR ciackcnrcecteussxe 1,800,000 50 42 47 
7 Bonds 170,000 103 
Manhattan...... aounts . 4,000,000 50.148 160 
Metropolitan 2,500,000 100 118 122 
“ — Serip... $1,000,000... 95 100 
TN Re re 5,000,000 190 55 60 


‘* Bonds, go'd 
Municipal...........+++ ° 


900,000 1000 95 100 
1,500,000 100 160 — 


“© Bonds...... 750,000 106 ©1110 
Hew LOtBiss..csceceees. 4,000,900 100 97 101 
Northern. ...........000 270,000 50 — 100 
Gas Co's of Brooklyn. 

Brooklyn .........+++ . 2,000,000 25 110 120 


CIE cicecrnccssscnads 1,200,000 20 50 55 
‘© 68. F. Bonds. 820,000 1000 100 = 10%: 
Peoples..........+...... 1,000,000 10 25 30 


ty Bonds. ....... 290,000 .. -- 95 
6 — Berip ........ 250,000 75 80 
Metropolitan........... 1,000,000 199 60 7 
IE acts casacensactes 1,000,000 25 50 60 
Tk vane 700,000 1000 80 85 
Williamsburgh ....... 1,000,000 50 70 75 
" Scrip va) OF 101 
BIA OO i..c0.ceccecese, 135,000 100 — 50 
i Bonds....... 40,000 — — —_ 
Union Co. E. N. Y... 2 — 50 
Richmond Co., 8. I. 300,000 .. — 85 


Out of Town Gas Companies. 


Bath, Mainve........... 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
# Bonds 200,000 1000 95 100 


Baltimore, Md........ 2,000,000 100 95 98 


ee Otfs., gold 1,000,000 —_ 103 
Bayonne, N. J....... i 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 92 90 

“ “ Bde. 124,000 — 105 10 
Chicago Gas Co., Ills 128 — 
Cincinnati G.& C.Co. 190 
Derby of_Conn...... ‘ 160,000 100 60 80 
East Boston, Mase... 25 114 120 
Elizabethtown, N. J. 800,000 20 — 130 
Fort Wayne, Ind..... TOO ss — 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 120 125 
Hempstead, L. I..... 25,000 100... — 
Halifax N.S........... 400,000 40 i148 150 
Hamilton, Ontario... 150,000 40 117} 
Jersey City ........ ... 750,000 20 140 145 
Jamaica, L. I......... 25,000 100... — 


120,000 50 100... 
400,000 100 70 80 


Lewistown Maine... 
LacledeSt LouisMo. 1,200,000 100 100 166 
Long Branch........ 20 30 40 
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New Haven, Conn... 25 120 140 
Peoples, Jersey City 40 50 
eg “* Bds. 95 
Peoples of Albany... 650,000 100 — 10 
= Bonds 350,000 1000 -- - 
Peoples of Baltimore 25 60 65 
? Bonds.... 106 -— 
Plainfield, N. J....... 80,000 100 — 105 
Perth Amboy ......... 25 — 95 
Pittsfield, Mass....... 120 180 
Rochester, N. Y...... 50 670 80 
a Citizens 100 =—-B0 60 
Bondout & Kingston 75 80 
3+. Louis Missouri.. 600000 50 300 — 
Stillwater, Minn...... 50,000 50 — 26 
Saugerties, N. ¥.... 15,000 100 95 100 
San Francisco Gas- 
~ Go., 8. Fr'isco Cal. 95 95} 
Toledo, Ohio...... .. 95 97 
Troy, Citizens... ..... 600,000 100 -—- 60 
Washington, D.C... 1,500,000 20 170 185 
” Scrip 500,000 20 100 110 
Woonsocket, R. [.... 150,000 100 80 = 
Wilmington, Del.... 50 i74 
OE ivstinsscscverss 50 — 70 


The Metropolitan Company have paid their regular 
dividend of 5° on stock and 3$% on scrip. 





Advertisers Index. 











GAS ENGINEERS. 


William Farmer, New York City..............ccscc00 os 94 
George W. Dresser, New York City........... poenche. os 94 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
Herring & Floyd, New York Citv................ ek. 
T. F. Rowland, Greenpoint, L. I............ baccotap és . 91 
J. W. Starr & Son, Camden, N d........s.cccceee ose . 
Deily & Fowler Philadelphia, Pa... ...........-00s.005 91 
Kerr Murray, Fort Wayne, Ind........ 0... ......ceeeees 91 
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Bartlett, Robbins & Co., Baltimore, Md................. 91 
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Monongahela Gas Works Mfg. Co., Pittsburgh, Pa.... 92 
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GAS AND WATER PIPES. 
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Warren Foundry and Machine Co...... ecccceccocseces «- 90 
PIPE CUTTING MACHINES. 
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93 
Tyrconnell Coal Co., Baltimore, Md..............++..+ 93 
Ng. a lussnen. dastenend 93 
Chesapeake & Ohio R. R. Coal Agency................. 93 
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WANTED, 


A Live Man (Engineer Preferred) 


To introduce the ** Hydrostatic’? Joint for Gas and 
Water Mains. A lead Joint, and the best in the world. A 
good opportunity for a competent man. 


W. PAINTER, 44 Holliday St., Baltimore. 
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the desk of the business man, doing away with the necessity of pigeon holes, etc.” 
favorably regarded by one hundred and thirty leading houses in Baltimore. 

The File can be purchased of Horace E. Ropers, Patentee, 6 St. Paul St., Baltimore, Md., and of Francis & LOUTREL, 
Stationers and Printers, 45 Maiden Lane, on terms advantageous to the trade. Retail price ef size for 800 letters, $3.50; 
for 450 letters, $3; postal card form, $2.75; memoranda, $1.50. The index is renewable at the nominal price of 30 cents, 


— 


F. O. NORTON, 


MANUFACTURER OF 


Hydraulic Cement, 


Specially adapted for gas works. Under water it is capable 
of giving better results than Portland or any other cement, 


90 BROADWAY (Cor. Wall St.,) NEW YORE. 


FOR SALE, 
A Set of Four Purifiers, 


G6 Ft. by 10 Ft., 





With 8-in. Connections and Centre Valve Complete, 


APPLY TO 


Newport Gas Lt. Co., 


NEWPORT, R. I. 
494-4¢ 





METERS REPAIRED. 
J. T. WHEELER, 


Inspector and Repairer of Gas Meters. 
I would be pleased to hear from gas companies ony to 
eC. 


have meters repaired. Best of references given from di 
ent gas companies and State inspectors. Address, for terms, 


492-6t 317 ConGREss 8T., WEST, DETROIT, MICH. 


SITUATION WANTED 


SUPERINTENDENT OF GAS WORKS. 


BY A MAN OF EXPERIENCE IN ALL ITS VARIOUS 
BRANCHES. GOOD REFERENCES GIVEN. Address, 
493-tf 





** Supt.,” care this Journal, 





“SCOTT'S” OCEAN MINE 
Youghiogheny Cas Coal. 


The undersigned, agents for the above well- 
known Gas Coal, are prepared to contract for its 
delivery at any point in New York and New Eng- 
land. Shipments made immediately if desired. 

PERKINS 


& CO., 


Box 8eo0s. 





Roberts’ “Utility” Letter and Invoice File. 


This device fur filing letters and 
Other documents now being can- 
vassed and introduced in this city is 
traly most complete, and worthy of 
inspection and patronage. The doc- 
uments are filed at once in respect 
to date and alphabet, and are remov- 
able at will. 

The notice given it in the last issue 
of the stationer journals of this city 
in thefr novelty columns will be suffi- 
cient to commend it to general inves- 
tigation. Accompanying cut shows 
the file with top removed, in process 
of binding. 

Says the American Stationer ;: ** This 
novelty is strong and durable, and its 
title is not inappropriate. It is des- 
tined to find its way into every 
systematic counting room in the 
country.’” 

Says the @eyer’s Stationer: “ Rob- 
erts’ ‘Utility’ Letter and Invoice 
File is an invaluable companion on 
They observe that it is used and 
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SILENT GAS ENGINE. 


Always Ready to be Started, and to give at once Full Power. 


NO STEAM TO MAKE OR MAINTAIN. 








NO COAL, NO ASHES, NO DIRT 


NO FIRE, NO DANGER, NO EXTRA INSURANCE. 


NO GAUGES, NO PUMPS NO LEAKAGE 


ALMOST NO ATTENDANCE. 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING, LITTLE WHILE 


RUNNING WITHOUT DOING WORK, AND WulILE 
WORKING THE GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPORTION TO THE POWER 
DEVELOPED. 


SIZES AT PRESENT OFFERED, 2, 4 and 7 H. P 
LARGER SIZES TO ORDER. 


THE NEW OTTO ‘SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 





And nseful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 


is at its minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 
eT Peotone 3045 Chestnut Street, a ll 
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‘aA. a Woops 
CAST IRON PIPE CUTTER 


PATENTED MAY 23rd, 1876. 


PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce tho cost of Manufacturing, and desire to give our Customers the benefit at the following 


REDUCED RATES: 
No. 1 cuts 3, 4 and 6 inch Pipe $75 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12 in. Pipe, $100 
No. 3 cuts 16, 18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 30inch Pipe, $275 
No. 5 cuts 36 inch Pipe, $350 
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For larger sizes Special Contracts 
will be made. 





It will cut a Continuous Line of Pipe in a Trench or Building 


As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 


Our Machinege for cutting 20 and 30-INCH PIPE have been furnished the Munhattan and New York Gas Light Companies ; also for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies, 
for over two years, and all with the most satisfactory results. Addres 
A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphie. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y. JOHN T. LANGFORD, 55 Kilby Street, Boston, Mazz, 
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Retorts ! 


Retorts ! 


Retorts ! 





Feb 
Retorts ! 





(ESTABLISHED 1795.) 


JOSEPH CLIFF & SONS, 


WORTLEY, LEEDS, ENCLAND, 


PATENTEES AND MANUFACTURERS OF 


MACHINE-MADE RETORTS, 











Are now prepared to deliver them in ship at Boston or New York at 5s. 3d. 


per foot run and upward, according to size. 


They are made in one piece, without any joints, under moderate pressure ; thus insuring a perfectiy homogeneous body. 
For the last five years they have been used in the largest gas works in Engly 
including the Gas Light and Coke Company, London, and in Liverpool, Manchester, Sheffield, Leeds, etc. From these retorts is obtaiy 


Moore Gas per Ton of Coal Carbonized 
Will do from 1200 to 1500 day’s actual work. Parties ordering may rely upon having the best possible retort. 
ORDERS PROMPTLY EXECUTED TO ANY EXTENT. 


being uniform in thickness, being forced out of a fixed die. 


than from any other. 


492-6t 
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J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 
MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 
C. E. GREGORY 


Brooklyn Clay Retort 


AN D 


FIRE-BRICK WORKS. 


Manufacturers vf Clay Retorts, Fire Bricks, Gas House 
and otaer Tile, Capola Brick, etc. Dealersinand Miners of 
Fire Clay and Fire Sand. Clay bank at Burt’s Creek, New 
Jd or. Manufactory: Van Dyke, Elizabeth, Richards and 
Paftition Sts., Brookiyn, N.Y. Office, No. 88 Van Dyke St. 


393-ly 








LACLEDE 


FIRE BRICKS AND 


CAS RETORT WORKS 


CHELTENHAM, MO. 


Hand and Machine made Retorts and Settings, Superior 
Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace 
and Cupola Tiles, Etc, 


Fire Bricks and Tiles 


of all shapes and sizes. 


Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer 
Pipe, Etc. 


901 Pine Street, St. Louis, Mo. 
642— 


MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 


RETORT WORKS 
ADAM WEBER, 


PROPRIETOR. 








Office and Works, 15th Street, Avenue | at 
Manufactures of 
FIRE BRICK AND TILES, 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. ee 


sa Articles of every description made to order ats) 
notice, 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.R., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





Borgner & O’Brien, 


MANUFACTURERS OF 


CLAY GAS RETORTS 
AND RETORT SETTING! 
FIRE BRICKS, TILES, ETC. 


23d St., Above Race, 


PHILADELPHIA. 
TWENTY YEARS’ PRACTICAL EXPERIENCE. 











Works, 
LOCKPORT, PA. 


GARDNER BROTHERS, 


—ESTABLISHED 1864.—— 


Works, 
MT. SAVAGE JUNCTION, MD. 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete 


OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 


MINERS & SHIPPERS OF FIRE CLAY. 


0. H. SPRAGUE, No. 18 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 








JOURNAL des USINES a GAZ. 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 
RELATING TO GAS MANOFACTURE IN FRANCE. 





MESSRS. SERVIER, MONNIER. AND ROUGET, EDITORS AND MANAGERS. 





Subscriptions Received at this Office. 





Price, Post-paid, $3.50 Per Annum, 





Cc. CEFRORER. 


Manufacturer of | 
GAS BURNERS 
GAS HEATING AND COOF ING APPARATUS. 


FITTERS’ PROVING APPARATUS, ETC. 
No. 248 North Eighth Street, Philadelphia. 
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PP. Hi. & FE". M. Roots’ 





MPROVED GAS EXHAUSTER 


With Engine on same Bed Plate, or without. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 
? 
H, & F, M. ROOTS, } Patentees and Manufacturers, {CONNERSVILLE, IND, 


Ss. S. TOWNSEND, General yor | 6 Cortland St., 
WILLIAM COOKE, Selling Agent,}; NEW YORK. 


Send for Illustrated Catalogue and Price List. 
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SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


fachinery and enews | for Gas Works. 


: : | 


ISBELL’S PATHNT SHELF-SHEALING RETORT DOORS. 
CHARLES W. ISBELL, Secretary. 


Plans and Estimates for the Improvement, Extension, or Alteration of Gas Worxs, or for the Construction of 


New Works. 


PURIFYING BOXES, TOWER SCRUBBERS, WITH AUTOMATIC WATER 


BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 
ISBELL’S PAT. AUTOMATIC STREET PRESSURE GOVERNOR. 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIC MAIN DIP REGULATOR, BENCH 
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MACKENZIE’S PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATORS, 





MITCHELL, VANCE & CO. 


Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble Clocks, warranted best Time 
keepers Mantle Ornaments, &c. 
Salesroom, 836 DROADWAY. 


NEW YORK 
Special designs furnisned for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 





LUDLOW 
Valve Manf’g Co.., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to 83 Vail Ave. 


TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate 4% inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 


SEND FOR OIROULARS. 





REFERENCES FURNISHED. 





Portiand Cement, 
Roman Cement, 


Keene’s Cement, 
Sellars Gas Cement. 
English Fire Brick, No. 1. 
66 Silica Fire Brick. 
IMPORTER 


Ss. L. MERCHANT, 


53 Broadway, New York, 
Just below Trinity Church. 344-ly 
Pn — 10 cents postage for “Practica Treatise on 
emen 
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ADVANTAGES OF THE STRAP FILE. 


Ist. It is simple, strong, and easily used. 

2nd. Preserves papers without punching holes. 

3rd. Will always lie flat open. 

4th. Allows any paper on file to be taken off, with- 
out disturbing the others. 

We will furnish to our subscribers this importan‘ 
article for preserving in a convenient form, the num- 
bers of the Journal as it is issued at the very low 
price of $1.25. Sent either by Express or Mail, as 
directed. 

By mail the postage will be 20 cents, which will be 
added to the price of the Binder. Send orders to 


A. M. CALLENDER & CO., 
42 Pine Street, Room 18, New York, 
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M‘NEALS & AKCHER, 





Flange-Pipes 


CAST IRON PIPES 


BURLINGTON. N. J, 


“40 AA 
jesquern 


aapuno4 


FOR WATER AND GAS. 


DAVID 8S. BROWN, President. 
BENJAMIN CHEW, Treasurer, 


GLOUCESTER 





<guobs, 





1 GLOUCESTERIRON WOrsS | 


TER IRON 


CITY N. ), 






JAMES P, MICHELLON, Secretary, 
WILLIAM SEXTON, Superintendent. 


Castion gas Waar Pipes sip Vales Fire Ayana Gas Holders, tt 


Office No. 6 North Seventh Street, Philadelphia. 




















ESTABLISHED 1856. 


WARREN FOUNDRY anno MACHINE CoO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 





Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 


Br anches, Bends, Retorts, Etc., Etc. 














SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
and others interested in t::> topics treated of, the fol. 
lowing Books, at prices named : 
S MANUFACTURE, by WILLIAM RICHARDS, 4 to, 

Te numerous  Engravings and Plates, in Cioth bind- 
ing. $12 

INSTRUCTIONS FOR THE: MANAGEWENT 
OF GAS WORKS, by W. C. Hotmszs. 8 vo- Cloth 
$1.50 

ANALYSIS, TECHNICAL VALUATION, PU- 
RUFICATION and USE OF COAL GAS, by 
Rev. W. R. aepat M. A., with Engraving:. 8 vo 
Cloth. $4.50 

NAW MIGGENS MAND HOOK, by THOMAS »awsBIG- 

C. B, %8. 768 











{ 





436-1 














GAS CONSUMERS HAND BOOK, by Ws. Ricz- 
ARDs. C. E. 18 mo. Sewed. 20 Cents, 


a ee ERS MANUAL, by E. 8, CaTHELs, C.E. 
Jents. 


PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5, 


AIR AS ad ge OR PETROLEUM AND OTHER MIN- 

ERAL OILS UTILIZED BY CARBURETTING ATR, by 
OwEN e > Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 


Bg above will be forwarded by Express, upon receipt of 


We will take especial pains in securing and forwarding 
other Works that may be desired, upon receipt of order. 


an 
All remittances must be made by Check, Draft, or Post Office 


Money Order. 
Ac M, CALLENDEM & CO., 
Room 18, No, 42, Pine Street, N. ¥. 








R. DD. WOOD & CO.., 


PHILADELPHIA. 
MANUFAOTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 








Works, 1Sth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 53-inch and upwards cast in 12 ft. lengths, 
8@~ Sond for Circular and Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 


Office 112 Leonard Street, N. Y. 








Ss. DEPATUR SMITH, 





CAST TRON GAS 2 WATER PIPE, 
Foundry, on of eb od meyer Streets, 


Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand. for immedinte delivery. 

t#” FITTINGS FOR GAS AND WATER MAINS. _gt 


-|NATIONAL COAL GAS COMPENY. 
320 Broadway, N. Y., Rooms 50, 51 & 52, 
H,. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from later 
most essential Seep more appropriately called the 
A -H , or AN HYD ARBON process 
for making “‘ Water Gant ie decomposition of super- 
heated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success, More than One 
Hundred Million cubic feet of gas have been made under 

this process, and for and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 
rior to any gar made by the old, or any other method, 

Our not intermittent 








r process is but continuous, The 

and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials 

besides the steam, are 17 lbs. of Anthracite coal an 

3 ions of Petroleum or Naphtha, per 1000 feet of bril- 


Rights for sale, Inquire of the President, 





Tew were tt aw 


oo Lhe. 
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Kerr Murray, 
PRACTICAL GAS ENGINEER, 


AND MANUFACTURER OF 


ALL THE LATEST IMPROVED 


Gas Apparatus, 
MACHINERY, 


ETO., ETC. 


—wWwonRE sS,— 


South of Railroad Depot, 


FORT WAYNE, IND. 


BARTLETT, ROBBINS & GO, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 





GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
TRON ROOF FRAMES. 


MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS. 





WORKS: 
Cors. Pratt, Scott,"McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. 
spondence solicited. 


Corre- 
467-ly 





JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St,, 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 

WORKS, . 


Wrought Iron Roof Frames. 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in the latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


Wrought Iron Lime Sieves 


or Purifiers, Station Meters of all sizes, 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 
With cast iron guide and suspension frame GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER or GAS. Street Main con- 
nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 
STOP VALVES, from 8 to 30 inches, for both Water and 
Gas. 


Wrought Iron Work. 


Ail the Smitn and Sheet Iron work required in and about 
Gas Works, 226-tf 


dxsse W. STARR, 


Juses W, STARR, JR, 


‘ 


1842. DEILY & FOWLER 1880. 
LAUREL TRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 122 gasholders. 
Personal supervision given to the erection of all our work. 
Holders built at following places since 1868 : 

Lancaster, Pa, (2) Indianapolis, Ind. 


Williamsport, Pa. (3) Jacksonville, li. 
Bristol, Pa. (2) Joliet, Ill. 

Ca ua, Pa. Lawrence, Kansas, 
Kittanning, Pa. Jefferson City, N. O. La. (2) 
Hazelton, Pa, Algiers, N. O., La. 
Freeport. Pa. Kalamazoo, Mich 
Huntingdon, Pa, Buffalo, N. Y. (2) 
Pittston Pa. Ogdensbur, bite Be 
Bethlehem (8), Pa. Waverly, N. Y. 
Sharon, Pa, Little Falls, N. Y. 
Canton, Pa. Penn Yann, N. Y. 
Carlisle, Pa, Watkins, N. Y. 
Beaver Falls, Pa. Coney Island, N. Y, 
Annapolis, Md. (2 Batavia, N. Y. 
Parkersburg, W. Va. Gloucester, N. J. 
Lynchburg, Va. Salem, N 


Mount Holl} N. J. 
Piainfield, N. J. 
Englewood, N. J. 


Stanton, Va, 
Youngstown, O 
Steubenville, O. 





Zanesville, Flemington, N. J. (2) 
Mansfield, O, Dover, Del. 

Marion, O. Pittsfield, Mass. 
Belleaire, O, Meriden, Conn. 
Athens. é. Milwaukee, Wis. 
Barnesville, O, Burlington, Vt. 
Newark, O. Hoosick Falls, N. Y. 
Columbus, O. Attica, N. Y. 
Franklin, Ind, 








BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies 


Particular attention given to the alteration of old works. 
Estimates and Drawings furnished, 


THOS. R. BROWN, R. PITT OWEN, 
Late Chief-Eng. Phila. Gas Works. 


Address all communications to 
N.W. Cor. 12th and Noble Streets, 
482-ly PHILADELPHIA, 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Greenwich St,, N. Y 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
ATR CONDENSERS CONDEN- 
SERS; SCRUBBERS, 


‘wet and a and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 
of all sizes and description. 


FLOYD’S PATENT 
MALLEABLE RETORT LID. 
BUTLER'S 





COKE SCREENING SHOVELS. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
GAS GOVERNORS, 
and everything ccnnected with well regulated Gas Works 
low price, and in complete order. 
N.B.—STOP VALVES from three to thirty inches— 


at very low prices. 
SILAS C. HERRING. JAMES R. FLOYD 





GEO. STACEY. 


GEO. STACEY & CO. 
MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS 
AND ALL KINDS OF 
Cast and Wrought [ron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39 
Office and Wrought Iron Workson RAMSAY STRERT Cin- 
cinnati, Ohio. 


HENRY BANSHAW. WM, STACEY 


REFERENCE. 
Cincinnati Gas-Light Co. Baton Rouge, La., Gas Uo. 


Indianopolis Gas Co. Saginaw, Mich., Gas Co. 

Dayton, O., Gaslight Co. OshKosh, Wis., Gas Co. 

Covington, Ky., Gas Co. Peoria, Lil, Gas Co. 
ringfleld, O., Gas Co. uincy, Lil., Gas Co. 


erre Haute, Ina., Gas Co. 
Madison, Ind., Gas Co. 
Kansas City, Mo., Gas Co. 
Topeka, Kansas, Gas Co. 
Burli nm, Iowa, Gas Co. Vicksburg, Miss., Gas Co 
Nashville, Tenn., Gas Co, Denver City, Cai., Gas Uo. 
R, T. Coverdale, Eng’r Cincinnati, and others. 


ampaign, ills., Gas Uo. 
Carlinville, Ill., Gas Co. 
Bowling Green, Ky., Gas Co, 
Hamilton, Ohio, Gas Co. 




















mr 


BY F. W. HARTLEY, A.1.C.E., M.S.E. 


operations. 
work. To rate the jet photometer. 


ation of solutions. Fitting up. 

SxoTIon Il].—Ammonia. 
weight of sulphur. 
gravity. To find the specific gravity of a 


and degr « of purity of coal gas. Photome 











THE GAS ANALYSTS 


PRICE, 


CONTENTS. Sscrion l.—The purposes of photometry, Standard light. Standard burner. Gas Works Clauses Act 
Amendment Act, 1871:—Regulations in respect of testing rie. mode of testing for illuminating power, and for 
sulphuretted hydrogen. Description of scandard apparatus. The p 
Readings. Correction for gas consumpt. Corrections for candles’ consumpt. 
pressure and temperature. Ordinary photometers. The inferential or jet photometers. To set the jet photemeter at 


CONTINENTAL WORKS. 


TT. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 


DRAULIC MAINS, 


and all other articles connected with the Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities, Towns, Mansions, and Ma@mufactories. 


E. & F. N. SPON, PUBLISHERS. 
$2.50. 








otometer room, Preparation of candles. Testing 


Corrections for barometric 


SEoTION II.—Duration‘and mode of testing in London, sulphuretted hydrogen, ammonia, sulphur compounds. Prepar- 
To set the apparatus at work. Analysis. 
ulphuretted hydrogen. Carbonic acid, The Cooper’s Tube, or Eudiometer. 
Harcourt’s color test. <A rapid and accurate methodof estimating sulphur in coal gas, Spevific 
Ty To correct the bulk and find the weight of — 
APPENDIX.—Rules and tables to facilitate the calculations necessary in the determination of the illuminating value 
try. Ammonia and sulphur. Proving of testing meters in London, Th 
referee; ’cubic-foot measure. Times and mode of testing for pressure in London. Proposed standards of light. 


A. M. Callender & Co., 42 Pine Street, N.Y. 


To calculate 


e gas 
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NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NEw oO 


ASTLE COAL 
ALSO FOR THE BEST QUALITIES OF 


(TOWNLEY), 


PROVINCIA GAS COAL, 


DELIVERED AT ANY PORT IN THE UNITED STAPSES. 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. 


These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 


JAMES D. PERGINS. 
¥,. SEAVERNS, 


PERKINS & CO. 


' 41 SOUTH STREET, NEW YORK. 











THE 


British Cannel Co. 


CENTRAL COAL OFFICES, 


MANCHESTER, ENC. 


This Company is prepared to ship the best varieties of 
Scotch, English, and Welsh Cannels and Gas Coals to all 
American ports. 


THE ECONOMY 
GAS AS A FUEL 


Cooking Purposes. 


Price, $12 a Thousand. 











Montauk Gas Coal, 


FROM 


TAYLOR CO., WEST VA. 
JOHN WHITE, 


AGENT, 
Room 15, Trinity Building, 
NEW YORK. 


THE AMERICAN 
GAS-LIGHT JOURNAL. 


$3 PER ANNUM. 











Ellis Lever & Co., 
GAS COAL AND CANNEL 


Contractors,|) 


No. 6 PICCADILLY, 
MANCHESTER, ENGLAND. 


The best classes of Cannel and Gas Coals raised in Great 
Britain are supplied by the above firm for home and export. 


KINC’S TREATISE 


COAL GAS. 


Vol. I., Bound in Cloth, $10. 


A. M. CALLENDER & CO., 42 Pine street, N Y, 











T. B. RITTER, President. 


W. J. MILLER, Sec. and Treas. 


P. MUNZINGER, Zng. and Supt. 


MONONGAHELA GAS WORKS MANUFACTURING (0,, 


—-W ORES, 


39 & 54 Water St., Pittsburgh, Pa. “6 


LIMITED.) 


MANUFACTURERS AND BUILDERS OF 


—OF FICE,— 


1211 Market St., Phila., Pa. 


Cas Machinery of all Descriptions. 


PLANS AND ESTIMATES FURNISHED ON APPLICATION. 





_ Address Correspondence 1211 MARKET STREET, PHILA., PA. — 





MIN ER’S 


Patent Improved Lamp Post — 


CAN BE ERECTED IN ONE-FOURTH OF THE TIME 
TAKEN TO ERECT THE ORDINARY POST. 


THE GLOBE STREET LAMP, 


Miner’s Patent Lamps for Streets, Depots, 
Ferries, etc., in Various Styles, are 
Solely Manufactured by 


Review of Gas and 


Water Engineering. 


ISSUED EVERY ALTERNATE FRIDAY. 


Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng. 


Each number contains articles in connection with the manufacture and supply of Gas ; sum- 
mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also 
on the Construction and Maintenance of Gas, Water, and Sewage Works. 

Price, 10s., Postpaid. 








Jacob G. Miner, 


MORRISANIA, N. ¥. CITY. 


N. B.—These Lamps in many cases are the cheap- 
sat to commence with, alcays cheapest in the end. 


The Gas and Water Companies’ Directory. 


Edited and Published Annually by CHARLES W. HASTINGS. 


This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland 
and Wales; date of formation, amount of capita aud names of all officers, etc. ; including carbon 


returns, prices paid for gas, dividends, etc. 
Price, in Cloth Oovers, 5s.; 


Paper Covers, 88. 6d. Postage Hztra. 


Address, S$ BUCKINGHAM STREET, 


Orders Received at this Office, 





LONDON, W. C., ENGLAND. 
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NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
astly celebrated, and acknowledged superior GAS COAL, to 
ny point reached by raiiroad or navigation. on most favor 
ple terms. 


General Office—89 Wood Street, 
PITTSBURGH, PA. 
Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 

at Cleveland, Ohio, 





361-ly 


GAS COALS. 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


Ov 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s «aa Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 














OFFICES 
No. 209 South Third_Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 


366-ly Pier No. 1 (Lower Side), South Amboy, N. Be 





THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No, 52 8, Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t, CHAS, MACKALL, Sec’y. 
Cnas. W. Hays, Agent in New York, Room 7, Trinity Build. 
g, 111 Broadway, 

This Company offer their very superior Gas Coal at lowest 
barket prices, 
It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
illuminating power, and of remarkable purity; one 
shel of lime purifying 6,792 cubic feet, with a large amount 
wke of good quality. 
thas been for many years very extensively used by various 
s Companies in the United States, and we beg to refer to 


e Manhattan, Metropolitan, and New York Gas Light Com- 
nies of New York; the Brooklyu and Citizen’s Gas Light 
mpinies of Brooklyn, N. Y ; the Baltimore Gas Light Com- 
ny of Baltimore, Md., and the Providence Gas Light Com- 
ny, Providence, R. 1. 

Best dry coals shipped from Locust Point, wharves, and 
pmpt atlantion given to orders for chartering of vessels, 
M-ly D 













THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


Gas Light Companies throughout the country. 
ents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No, 81 Duane street, Boston, 
ie in = So West Virginia. 
arves ust Po 
Compaty’s Office, 5 ee st.,} Baltimore. 
mong the consumers of Despard Coal, we name: Man- 
tan Gas Light Company, New York; Metropolitan Gas 
ht Company, New York ; Jersey City Gas Light Company, 
-; Washington Gas Light Company ; Portland Gas Light 


npany, Maine 
* Reference to them is requested, 204-, 





TYRCONNELL GAS COAL., 
INED 1IN TAYLOR COUNTY, WHST VA. 
mpany’s Office, 52 8. Gay St., Baltimore. 

CHARLES MACKALL, Secretary. 
HARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PoInT—Baltimore, Md, 





his coal yields 10,000 cubic feet of Gas with an illuminat- 
bower of over 16 candles. Forty bushels of very superio 
¢, With little Ash and scarcely any clinker Od-ly 





ORT PITT GAS COAL 


Company is prepared to supply any amount of their 


Celebrated Gas Coal 


points reached by rail or lake throughout the West, 
HE FORT PITT COAL COMPANY, 
OFFICE 337 LIBERTY STREET, 


CANNELTON COAL COMPANY 
Miners of the celebrated CANNELTON CANNEL, acknowledged to be the dest enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 


J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


Saxs PERKINS & CO., New York. 
AGENTS : ) DANIEL W. JOB & CO., Boston. MAYER, CARROLL & CO., Baltimore. 











The Hest Fairmont and Marion Consolidate Coal Company, 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 





PHEREINS & Co... 


41 SOUTH STREET WN. Y. 


IMPORTERS 


AMERICAN, 
PROVINCIAL, 
and ENGLISH 


GAS COALS AND CANNEL. 


JAMES D. PERKINS. 


AND AGENTS FOR THE SALE OF 


F. SEAVERNS, Jr. 

















CHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 


FOR THE SALE OF THE SUPERIOR 


KANAWHA GAS COALS, 


ALSO, 





CANNEL, 
SPLINT, 
ancl STEAM COALS. 


From the Kanawha and New River Reg:ons, on the uinv of the Chesapeake and Ohio Railway. 





PITTSBURGH, PA 


J. J. GORDON, Sales Agent, 


C. B. ORCUTT, Secretary. sOFFICE No. 7 WALL ST. 
« NEW YORE. 


> . 
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HAVE DECREED AN AWARD TO oe ee 
HARRIS, GRIFFIN & CO., -@am 
12th and Brown Sts., Philadelphia, and 49 Dey St. N. Y., U.S.A 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements whic 
with the general character of the Exhibit, entitle the whole to commendation, 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R, HAWLEY, 
Secretary, pro-tem. Director General President 


Se or 


" 




























GROUP JUDGES. ( 

4 ‘AMERICAN. FOREIGN. 

q Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LI.D., D.O.L., F.R.S., Great Britain 

a ington, D. O. JUL. SCHTEDMAYER, Germany. 

H Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. ¥-| Mn. E. LEVASSEUR, France. 
| Pror. J. E. HILGARD, Washington, D. 0. P. F. KUPKA, Austria. 

t Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 

Generat HENRY K. OLIVER, Salem, Massachusetts. 

GEORGE F. BRISTOW, New York. 




















FARMER’S PATENT BYE-PASS DIP-PIPE. 


WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, P 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. Tea 


00 
WILLiam FARMER may be. consulted upon all matters relating to the Manufacture of Illaminating Gas. Will furnish Specifications, Drawir pre 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Agent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 


PATENTEE OF THE FOLLOWING INVENTIONS. ] 
EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, 3 
BYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, 
Naphtnaline, BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cutabove. SELF-ACTING WATER DISTRIBUTC 
for Scrubbers and Washers, Etc. MOVABLE DIE PIPE for Reducing and Equalizing the Pressure on Retorts, TOWER SCRUBBERS (J» 
@ited) for Economizing Space and Building Material. DUPLEX CENTRE SEAL for Keeping all the Boxes in a set continuously in action. 
















zs REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 
frofessor B. SILLIMAN, New Haven, Conn. D. Hosrerrer, President Pittsburgh Gas-Light Co. Pittsburgh, ®. 
GEN. CHAS. Rooms, President Manhattan Gas-Light Company, N. Y. C, VANDERVOORT SMITH, E: eer Manhattan Gas-Light Com uy & & 
Gn. 4. BICKENLOOPER, President Cincinnati Gas-Light Co., Cincinna 





tti, Ohio. 8. L. Husver, President Laclede Gas-Light Company, St. Lo 0. 
¥. E. VANDERPOO re 4 mr 


4. W. benson, Presid ent Brooklyn Gas-Lighi Company, Brooklyn, N. L. Engineer, Newark Gas-Light Company, Newark, & J. 
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T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Treas. WM. H. DOWN, Sec. 
AMERICAN METER COMPANY, 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. -ORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
sittin seit iii ae : GAS STOVES—AMERICAN, FRENCH, & ENGLISH. Agencies: 
SUGG’S ILLUMINATING POWER METER. 37 Water St PT 
512 W. 22d St., N. Y. SUGG'S “STANDARD * ARGAND BURNERS, ALO NN AND TTT. 20 South Canal Street, Chicago. 
s Wet Meters, with Lizar’s “‘Invariable Measuring’? Drum, 810 North Secord Street, St. Louis. 
Arch & 22d Sts., Phila. SOLE AGENTS FOR THE ALLEN EXHAUSTER GOVERNOR. 122 & 124 Sutter St., San Francisco. 


A 








HARRIS, HELME & McecILItENNY, 


Successors to Harris & Brother. 
BESTA BITS ED 1848. 


PRAGTIOAL GAS WETTER WANUVUPACTURERS, 


mnt 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


B use 9 
} whic 


From our long Practical Eaperience of the Business (covering a period of 98 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in everu respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN McoILHENNY. 
2 


THE GOODWIN GAS STOVE AND METER COMPANY. 


Successors to W. W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES. 


Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 








All work guaranteed first class in every particular, and orders filled promptly. 
NOW READY AND FOR SALE, 
THE PLUMBER eee to 
os System of Bookkeeping 


FORK GAS COMPANIES, 


SANITARY ENGINEER, seo" 


Biaak Bocks, with printed headings and forms on this sys- 
tem, ‘wi'! le supplied to Gas Companies, by apply)ng to W. P, 
Fopgi Vailadelphia, or 











HAS BEEN ENLARGED, AND WILL NOW BE 


Published on the First and Fifteenth ot each Month, ‘a Cercar ath helena 


; ’ 
Instead of Monthly. [t will contain many new and valuable featares, and thus be indispensable to everyone CATHEL 8s 
professionally interested in its special field—Lighting, Heating, Ventilation, Water Supply, and Drainage. GCG AS Co be ay U fwi Ee ge 8S 


A M. CALLENDER & CO 





Regular Contributors: Mi A N U A L 4 
Enables every Gas Consumer to ascertain at a glance, with- 


. 8. R C.E. Gro. E. Wanrtna, Jr., 0. 
Epw. 8S. Pairs ich or » Jn., OE. Prof. Henry Morrow, Ph.D. ort any previous knowledge of the Gas Meter, the quantity 
Rosert Buriaas, 0.E. . O'Conorn Stoanz, Ph.D. Ds. Joun H. Brutines, U.S.A. | and money value of the Gas consumed. Aiso the best method 
of obtaining from Gas the largest amount of its light. 
Price, $2. a Year. Single Copies, 10 Cents. It will be tu the advantage of Gas Compunies to supply 


their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want ct knowledge n 
THE PLUMBER & SANITARY ENGINEE R, regara to the registration of their meters. For saie by 

A. M, CALLENVER & CO, 
P. 0. Box 3037. 149 WILLIAM STREET, New York. 42 Pine Street, New York, Room 18 
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CHARLES: tT. DIT TERM ATS 
REGHN ERATOR FURNACE 











FOR HEATING BENCHES OF RETORTS. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 





These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878, and all the benches in use 
at the present time at the above. works are heated by this system, 

Two and one-half per cent. of cannel in the mixture will produce the same 
yield and candle power as 5 per cent. of the same will produce in the ordin- 
ary bench. One of these benches of 6's, with retorts 20in.x12in.x8ft. 6in., will 
burn off 1,350 pounds of the mixture in 3 hours, just as easily as 1,200 pounds 
can be burnt off in the ordinary bench, with retorts of the above dimensions, 
in 4 hours. One of these benches can be worked during the 24 hours with 
less labor than is usually required to work the ordinary bench during the 
same time. And one man can attend to 16 or 20 of the fires. , Twenty-five 
per cent. of the coke is sufficient to thoroughly burn off the charges. 

State, city, and factory rights granted on reasonable terms. For full par- 
ticulars apply to either 


CHAS. F. DIETERICH, Eng’r People’s Cas Co., 
BALTIMORE, MD. 


WM FARMER, F. L. HAGADORN, HENRY J. DAVISON, 
111 Broadway, N.Y, 162 Beach S8t., Chicago, Tl. 231 Broadway, N.Y. 
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